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INTRODUCTION

The Second Annual Presessions of the American Educational Research Association

included six courses:

I. Bayesian Statistical Analysis
Instructor: Donald Meyer

1I. Curriculum Research and Evaluation
Instructors: Robert L. Baker
James Popham
Howard J. Sullivan

II1I. Design and Analysis of Comparative Experiments in Education
Instructors: Gene V. Glass

Kenneth D. Hopkins
Jason Millman
IV. Educational Research Management Procedures
Instructors: Desmond Cook
Edwin Hindsman
V. Multivariate Design and Analysis in Educational Research
Instructors: Joe Ward
Earl Jennings
Robert Bottenberg
Deene Gott

VI. Research Strategies with Culturally Deprived Children
Instructor: Martin Deutsch

The courses were organized and structured to cover the educational research
terrain as comprehensively as possible and to provide instruction that would be
suitable for research novices as well as for experienced researchers. Considerable
effort was given to the selection of the six topics.

In the fall of 1965 a mail survey was conducted involving a stratified random
sample of 125 AERA members to obtain suggestions from the membership concerning
topics. The results of the survey failed to support the hypothesis that persons most

needing training are most qualified to specify the training they need. However, the

survey did yield some usable suggestions. Notices in the Educational Researcher also

gsolicited ideas. Members of the AERA Executive Committee were very helpful in suggest-

ing ideas.
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Since official notice of USOE financial support of the project was not received
until December 1966, publicity for the presessions was limited to announcements in

the Educational Researcher and to a direct mailing of applications to the AERA member-

ship in mid-December 1966. Altogether 495 completed applications were received. The
number of applicants exceeded conventional class size for each session. However,
courses I, II, and IV admitted all applicants indicating the course as their first
choice. The maximum size of the other courses was established in consultation with
the instructor of each course. Selections were made by the course instructor. The

number of persons listing the course as their first choice and the number of actual

participants are shown below.

Course Participants Applicants
1 51 60
I1 59 75
II1 65 140
IV 53 60
v 44 70
Vi 50 90
322 495
Each instructor was totally responsible for the conduct of his course, including the
evaluations which follow. With one exception, the results of the formal evaluation
indicate that, in general, the participants both learned from and liked the training
they received.
Tt must be borne in mind, that as a result of extremely late funding and a lack
of support for program evaluation, adequate staffing, and report preparation, this
final report varies considerably from presession to presession. Where directors
found other support for their time and materials, the reports are of excellent quality
and will hopefully be models for future substantive presession reporting. Each pre~
session is dealt with as a single chapter and may provide an introduction, a statement
of objectives, a listing of the presession staff, a listing and/cx description of

participants, a schedule of activities, an example or list of materials utilized,

presession evaluation and/or evalpation instruments, and in one case (Presession ILI)

a summary and statement of recommendatioms.
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A brief overall statement of summary and recommendation is made by the

i

Presessions Program Director, Richard E. Schutz following the final Presession

report.




ANNOUNCEMENT '

AMERICAN EDUCATIONAL RESEARCH ASSOCIATION
RESEARCH TRAINING PRESESSIONS

February 11-15, 1967

The American Educational Reséarch Association, aided by a grant from the
Bureau of Research, U. S. Office of Education, will conduct six intensive training
courses in various aspeccs of educational research in connection with the 1967
Annual Meeting. A description of each course is given on the fellowing pages.

Application: An application form is enclosed, Applications received prior to

December 1, 1966 will be reviewed and notification of acceptence will be mailed to
applicants on December 16, 1966, Applications received after December 1 will be
processed, but acceptence will be contingent upon space limitations and enrollment
figures prior co December 1,

Eligibility: As indicated in the deseription of each course, AERA membership is not

an enrollment requisite.

Location: Each ccurse will be conducted at a location within New York City with the
exception of Course III: Design and Analysis of Comparative Experiments in Education,
which will be conducted at Grossinger's Rescrt in upstate New York. Rooms for the
New York City participants will be available at convention wates at the Statler
Hilton Hotel, the site of the Annual AERA Meeting. The total cost to each Course III
participant for room and meals for the five days at Grossinger's resort hotel will

be less than $120.

Tultion Costs: None. Purchase of a text may be required for some courses,

Additional Details: Lodging applications and further details concerning each

course will be mailed to participants with notification of acceptence. Address
special inquiries to the chairman of the presession committee, Dr. Richard E. Schutaz,

11300 La Cienega Blvd., Inglewood, California 90304,
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APPLICATION FORM

AERA 1967 Presession Application

. February 11-15, New York City

Return completed application to Dr. Richard E. Schutz, Southwest Regional
Laberatory, 11300 La Cienega Blvd., Inglewood, California 90304

Presession Choice

Indicate your preference using the following code:

1 - First choice
2 = Would attend if application accepted
N - Do not wish to attend

Bayesian Statistical Analysis

Curriculum Research and Evaluation

Design and Analysis of Comparative Experiments in Education
Educational Reseaich Management Procedures

Multivariate Design and Analysis in Education Research
Research Strategies with Culturally Deprived Children

cm=

General Information

L

Name Age Female
Last First Initial
Male
Home Address
Number Street City State
Office Address
Number Street City State
Address for Repiy (Please check one): Home Office

Present Institutional Affiliation (e.g., Harvard, Norfolk Public Schools):

Employment: Responsibilities
Describe briefly the nature of your present employment:

What percent of your time is alletted to teaching? .

What perccnt of your time is allotted to research?
Which courses do you teach (if any) and at what level (Undergraduate or graduaLe)V
Course Level (Cirele one)

Graduate Undergraduate
Graduate Undergraduate
PN Graduate Undergraduate
- Graduate Undergraduate

Approximately how many advisees do you have at the undergraduate level y at
the graduate level ?




Educational History .

ate. School . Year of Degreé Major ' “w)‘
chool Year of Degree Major ‘
2 courses in which you have earned either undergraduate or graduate credit:
Undergraduate Graduate
tatistical MethOdS L L L L L L [ ] L L L L L [ J L
"ducational and Psychological Testing . . . . .
esearch Methods « « « ¢ ¢ ¢ o ¢ o s o ¢ o o o o
sychometric Methods . « « « ¢ o ¢ ¢ o o o o o
alculus L L [ ] L L L L L L L L L L L L L L L L 0.
‘athematical Statistics « o ¢ ¢ ¢ ¢ o o o ¢ o &
rObability Theory L [ ] L L L L L L [ ] ® L L [ ] L L
Professicnal and Scholarly Activities
our primary research interests?
-esearch articles which you have authored alone or jointly have been accepted
.arly (refereed) journal? '
‘unded (by USOE, NIMH, Ford Foundation or other granting agencies) research
iave been completed on which your name appears as either the first or a
or?
yresented a paper or appeared.on a panel at the annual convention of either :
}, NSCTE or AACTE within the last three years? NO _ YES —

-icipate reading a paper at such a convention within the next three
NO YES -

zeir order of importance to you, no more than three professional societies
A, American Psychological Association) of which you are a member:

Additional Information

sffer any information concerning your interests, responsibilities, reasons
51ying, etc. which might assist the committee in reviewing your application.




ABSTRACTS OF THE 1967 AERA PRESESSIONS

BAYESTAN STATISTICAL ANALYSIS
' Course I

Instructors: Donald Meyer, Syracuse University
(One additional instructor and one assistant to be added)

Participants:

This session will be open to individuals who hold a doctorate and whose
academic responsibilities involve designing educational research studies,
analyzing research data, utilizing research results for making decisions
about future educational practice, or teaching courses in educational
research and statistics.

Objectives: Participants will be able to:

a. Apply a Bayesian approach in designing educational research studies.
b. Perform Bayesian statistical analyses of educational research data.

Tentative Structure:

Instruction in the form of lectures, prepared handouts, and exercises will
be announced with the following major topics:

a. Elementary probability theory and Bayes theorem.
Philosophical foundations of Subjective Probability.

Application of theory to Binomal Sampling -- Estimation and Hypothesis
Testing.

Bayesian analysis of Linear Models
Miscellaneous Topics
1) Multiple comparisons

2) Contingency analysis




CURRICULUM RESEARCH AND EVALUATION
' Course 11

Instructors:

Robert L. Baker, Arizona State University

James Popham, University of California, lLos Angeles

Howard J. Sullivan, Southwest Regilomal Laboratory for Educational
Research and Development

Participants:

_ This session is designed for school and university personnel holding

doctoral degrees and having responsibility for the formulation and
evaluation of curricular programs. :

Objectives:

Participants will be able to:

1. Specify the desired outcomes of curricular programs in terms of
observable learner behavior,

2. Describe in operational terms the planned classroom transactions for
a given curricular program.

3. S8pecify appropriate independent and dependent variables for an
experimental study, and state the specific relationships to be
investigated in the study.

4, Select the most valid and practical experimental design for
investigating the SpeLJfled relationships.

5. Counstruct and/or select valid instruments to measure the extent to
which the desired outcomes of curricular programs are attained.

6. Prepare a research proposal which adeqﬁately describes the problem and
experimental plans.

Structure:

For each objective listed above, a handout of instructional notes and one or
more sets of exercises will he prepared. The normal instructional procedure
will employ in order a series of carefully sequenced instructional sessions
related to one of the six objectives listed above, exercises designed to
elicit the behavior specified in that objective, and instructional feedback
for performance on the exercisas, A pretest and post-test will be adminis-
tered to measure degree of attainment of each of the stated objectives.,




DESIGN AND ANALYSIS OF COMPABATIVE EXPERIMENTS IN EDUCATION
' Course ITTX

1. 1Instructors:

Director: Gene V Glass, University of I1linois
Kenneth D. Hopkins, University of Colorado
Jason Millman, Corpell University

2, Participants:

This presession will be open ko persons who hold a doctorate in
education and alliad fields and whose primary academic vesponsibilities or
interests ara in the execution of educational research., The course it not
intended for statlistics and design specialists but for educational researchers
who wish to extend their knowledge of design and analysis beyond the point
it was left after perhaps no more than two statistics courses,

3, Tentative Structure:

a. .Principles of Experimental Design and Analysis (Basic terms, control,
randomization, precision, confounding, interaction, internal and
external validity, etc.)

The Mathematical-Statistical Basis of Experimental Design and Analysis
(Linear model, least-squares estimation, probability distribution,
hypothesis testing, estimation, etc.)

Rules of Thumb for Writing ithe ANOVA Table. (Rules and mnemonic
devices for determining sources of variation, d.f., SS, MS, and
E(MS), in any ANOVA design)

Ahalysis of Unbalanced Designs (proportional sub-class frequencies,
missing data, procedures for dealing with disproportionate subclass
frequencies.)

Planned and Post-hoc Comparison (planned orthogonal comparisons,
multiple comparison techniques, Tuken -and Scheffé method, etc.)

Consequences of Failure to Meet the Assumpiion of the ANOVA
(nominal and actual power and significance levels: non-normality:
heterogeneous variances: mnonindependence).
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EDUCATIONAL RESEARCH MANAGEMENT PROCEDURES
Coutrse IV

Tnstructors: Desmond Cook, Ohic State University
Edwin Hindsman, Southwest Educational Development
Lahoratory, Austin, Texas

ggrticipants:

This session is planned fox personnel having direct responsibility for
planning and conducting educational research projects. It is anticipated
that the majority of the participanls will be principal investigators

on individual research projects and administrative personnel from
educational research bureaus and laboratories.

Objectives: Participants will be able to:

a. Apply program budgeting techniques and cost-benefit analyses in
planning research projects.

Apply network planning techniques in managing research projects.

Apply recently developed personnel management procedures in
administering tesearch projects.

Tentative Structure:

a. Program budgeting concepts and exercises

b. Cost benefit analysis privciples and exercises

c. Network planning concepta and exercises

d. Scheduling concepts and princip1e5m~allocation of resources
e, Management reports

£. PERT applications in ndncational research and development
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MULTIVARIATE DESIGN AND ANALYSIS IN EDUCATIONAL RESEARCH
" Course V ‘

)

1., Instructors:

Joe Ward, Personnel Research Center, Lackland Air Base

Earl Jennings, University of Texas

Robert Bottenberg, Personnel Research Center, Lackland Air Base
Deene Gott, Personnel Research Center, Lackland Air Base

2. Participants:

The session is designed for education researchers who have the basic
statistical tools in their repertoire, but because of the rapid improvement

of computer techniques for the systematic organization and analysis of data are
presently unable to formulate research problems for computer analyses that will
yield answers to the questions at issue.

3. Objectives:

The primary objective of this session is to assist the participants in
developing techniques of formulating research problems for computer analyses

so as to make full use of the multiple linear regression approach. Specifically,
the participants will be able to: .

a. Define vectors that express the conceptualization of a problem.
b. Formulate models appropriate for specific problems without conforming
to experimental designs for which prescribed computational procedures are

available,

c. Identify vectors that represent information that has been measured on a’
continuum,

d. Define vectors so as to express nonlinear and interaction relationships.

e. Use categorical and continuous vectors in models developed to remove the
Meontamination" of other factors (logic of covariance analysis)

f., Apply an ambiguous set of rules to the determination of the appropriate
degrees of freedom to be used with the linear regression model.

g. Cite novel examples of research problems to which linear regression
is applicable.

4, Tentative Structure:

This session is designed to develop the appreciation of multiple linear
regression as a general approach to the formulation and analysis of research
problems. As such, the activities will be divided about evenly between
lecture-discussion, laboratory exercises related to the objectives listed and
exercises related to appropriate computer operations.

Participants will have direct experience with data processing and computer
equipment., Each participant will prepare a problem statement which reflects
acquisition of concepts and development of the attendant techniques that are
useful in conceptualizing research problems.
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STRATEGIES OF RESEARCH WITH CULTURALLY DEPRIVED CHILDREN
gogrgé VI

Instructors:

Martin Deutsch, New York University
(One instructor and one assistant to be added)

Participants:

This presession is designed for school and university personné} responsible
for formulating, planning, conducting, and/or evaluating educational
programs for culturally deprived children.

Objectives:

Participants will be able to:

a., Describe in operational terms the major causes of cultural deprivation
and the social conditions associated with deprivation.

b. Specify the social conditions and causes of deprivation unique to
each of the major groups of deprived peoples within the society.

Specify practical experimental treatments having a high probability
of reducing or removing causes and conditions of cultural deprivation,

Specify research techniques and strategies appropriate for use in
experimental research with culturally deprived children, and describe
the application of the techniques and strategies to existing problems
of culturally deprived groups. :

Prepare a research outline that describes in operational terms the
existing problem, the dependent and independent variables, and the
experimental procedures in a proposed experimental study with culturally
deprived children.

Tentative Structure:

The activities for this session will be divided into two types. One type will
include classroom demonstrations, lectures, and exercises related to the
objectives listed above. The second set will involve visitations to deprived
areas of New York City conducted in cooperation with local agencies working
with deprived groups, and consultation and intérviews with representatives of
such groups. The latter group of activities will provide the participants

with an opportunity to observe directly the environmental conditions of
deprivation among several deprived groups, as well as providing the opportunity
to explore with representatives of deprived groups the underlying causes of
these conditions and effective techniques of alleviating them.,




PRESESSION I

BAYESTAN STATISTICAL ANALYSIS

Director

Dr. Donald L. Meyer

Syracuse University
Syracuse, New York
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INTRODUCTION

Bayesian Statistical Analysis was a five-day training:course designed for school
and university personnel holding doctoral degrees who Were.engaged in the conduct of
educational research. The purpose of the Presession was ‘to provide formal training
in the utilization of Bayes Theorem so that each participant might gain a basic
undérstanding of the philosophical foundations of probability theory, the relation
of Bayes theorem to elementary probability theory, its application to binomial sampl-
ing, and its utilization in linear gnalysis, multiple comparison, and contingency

analysis.

This Presession was one of six intensive training courses in educational research
} .

sponsored by the American Educational Research Association aided by a grant from the

Bureau of Research, U.S. Office of Education. The Presession was held on February 11l-15,

1967, in connection with the 1967 AERA Annual Meeting.

OBJECTIVES

The objectives of the Presession were designed to enable participants who satis-

factorily completed the program to:

1. Apply a Bayesian approach in the design of educational research
"~ studies.

2. Perform Bayesian statistical analyses of educational research
data.

STAFF

Dr. Donald L. Meyer (Director)
Associate Professor of Education and

Psychology
Syracuse University

Dr. James Powers (Assistant)
Syracuse University

Dr. James Diamond (Assistant)
Syracuse University
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PARTICIPANTS
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Bayesian Statistical Analysis
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d

Lawrence Alexander
535 East 80th Street
New York, New York 10021

J. Wm. Asher

Building 'G" S Campus Courts
Purdue University

Lafayette, Indiana 47907

Henry Baich
5000 N. Willamette Boulevard
Portland, Oregon 97203

W. L. Bashaw

122B Baldwin Hall
University of Georgia
Athens, Georgia

Thomas Blaskovics
2 Oglebay Hall
Morgantown, West Virginia

Paul Blommers
N105 East Hall
Towa City, Iowa 52240

Dale Bolton

Department of Education
University of Washington
Seattle, Washington

Lawrence Castiglione
Social Science Building
Queens College

Flushing, New York 11367

Clinton Chase
IndianaUniversity
Bloomington, Indiana

Martin Chen

Dental Health Center

14th Avenue and lake Street
San Francisco, California

James Conway
P.0. Box 8065
Coral Gables, Florida 33124

James Cooper

University of New Mexico
College of Education

Albuquerque, New Mexico 87106

William Crawford

Room 10 Education

San Francisco State College
San Francisco, California 94132

Joseph Fearing

Bureau of Educational Research
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Session

1'

SCHEDULE OF ACTIVITIES

Content

Pre-test. Philosophical discussion of Bayesian and
classical positions ‘

Elementary probability theory including definitions
of important concepts such as independence, sample
spaces, conditional probability, etc.

Bayes' theorem, definition and use in simple probabil-
ity problems '

Laboratory session on problems in the problem set

Definitions and use of loss and utility functions

~ Application of Bayes' theorem and loss functions

in binomial situations

' Natural Conjugate Bayes Densities, definition and

examples in common sampling situations

Application of Bayes' theorem, loss functions and
Natural Conjugate Bayes' Densities, to simple situa-
tions involving normal sampling :

Laboratory session on advanced problems in the problem
set

Advanced normal sampling situations (multlparameter,
multivariate). Post-test.




MATERIALS: AN EXAMPLE PROBLEM SHEET AND ANSWERS

You are a counsellor advising a student about his chances of succeeding
in a certain program.
a. How might you estimate this chance?
b. What is the relation between your subjective judgement and
empirical frequencies?
c. How is this like or unlike predicting from a regression
equation?

Suppose you are doing a survey of attitudes and you question people one
by one. The first ten people answer 'yes" to question #l. What is your
prediction about the next person's response to this question?

"Evens'" comes up ten consecutive times on a roulette wheel. What is
your prediction about the next spin? '

' Comment on similarities or differences between these two examples.

Two urns contain balls as follows:
Urn 1. 5 green, 3 red
Urn 2. 2 green, 3 red
An urn is selected at random and one ball drawn from that urn.
a. Define a sample space and assign probabilities.
b. What is the probability of getting a green ball from Urn 1?
-+ From Urn 2?7
c. What is the probability of getting a green ball?

For the problem above, a ball is selected at random from each urn.
a. Define a sample space and assign probabilities.
b. What is the probability of a green ball from Urn 1 and a
red ball from Urn 2.
c. What is the probability of getting at least one green ball?"

Two six-sided dice, one green and one red, are rolled:
' a. Find the conditional probability of obtaining a sum greater
than 10, given that the red die resulted in a five.
b. Find the conditional probability of obtaining a sum less
than 6, given that the rec¢ die resulted in a 2.
c. Find the conditional probability of obtaining a sum of 7
given that the red die resulted in a number less than 4.

" In number 3 above find the conditional probability of obtaining a red ball

given that Urn 1 was selected.

In number 3 above what is the probability that the ball came from Urn 1
given that a green ball was drawn?



10.

11.

failure observed? (Note: 1log 3 = .47712 and log 2 = .30103)

Mr. Smith, having lived in his city many years, estimates the a priori
probability that today's weather will be inclement is .2. (He thinks today
will be fair with probability .8). Mr. Smith listens to an early morning
weather forecast to get some information on the day's weather. The fore-
caster makes one of three predictions: fair, inclement, uncertain. Mr.
Smith has made estimates of the conditional probabilities of the different
predictions given the day's weather as shown below:

Forecast
Day's Weather __Fair Inclement Uncertain
Fair .7 .2 .1
Inclement -3 .6 .1

Suppose the forecaster predicts fair weather. What is the posterior
probability of fair weather?

Suppose that the reliability of a chext X-ray test for the detection of
T. B. is specified as follows: of people with T.B., 90% of the X-ray
examinations detect the disease, but 10% go undetected. Of people free
of tuberculosis, 99% of the X-rays are judged free of the disease, but
1% are diagnosed as showing T.B. From a large population of which
only 0.1% have T.B., one person is selected at random, given a chest
X-ray, and the radiologist reports the presences of T.B. What is the
probability that the person has T.B.?

Suppose we are interested in testing between
w= .25
Hp w= .75
and these are the only possible values for 7¥v¥, the population proportion
of "'successes', |
a. If a sample of 10 observations (x = success or failure) is
going to be observed, what would the 'classical'" decision rule
be if &= ,057?
b. Suppose the prior distribution of belief were specified as

follows:
PGr)
.25 .50
.75 .50

The sample is taken and x = 6 successes are observed. What
is the posterior distribution for 4(? Contrast this with (a).

For Hp: /T = .25 and Hy: 1T= .75 as in #10, what is the gain in plausibility
in "decibels" for H; for each success observed. What is the loss for each

a. Verify by using net gain in decibels that the Bayes factor 5
for Hy is slightly less than 10 if x = 6 and N = 10.
- b. How many successes would have to be observed in 14 trials to
make the Bayes factor at least 100 in favor of H;?




Suppose W is either .45, .50, or .55. The prior probabilities are .10,
.80, and .10 respectively. (This could be an approximation to a prior for
the probability of heads on a toss of an unknown coin.)

a. Find the predictive probabilities for x = number of heads in

10 tosses.

b. Would you be surprised if x = 92

c. What is the likelihood ratio for Hg: 10 = .50 against Hy: ™ # .50
if x = 9 successes are observed?

For testing Hp: R = .50 against H;: W = .75 with N = 10, if a decision
rule of reject Hg if x = 8, what are the @ and9 errors? 1f prior probabilities
for Hy and H; are equal, what is the implied loss ratio?

For Hp: W = .40, Hy:w = .80 the following loss table applies.

Truth:
H

H 73 4
H1 8 1

1

Decision

a. Find the regret table

b. What is the minimax rule for n = 2 trials?

c. 1If P(Hp) = .3 and P(HL) = .7 what is the Baye's rule for n = 27
For n = 10?

Find the classical confidence interval for qvif N = 10 and x = 3 using
1 - &= .90.

Suppose you have a rectangular prior over the values ofy in our table.
Find the .90 posterior probability interval forsyif N = 10, x = 3. What
is the mean of the posterior? What is the maximum likelihood estimator?

Hospital records indicate the 50% of patients having spinal anesthesia complain
of post-operative headaches. A change in spinal fluid pressure has been
observed in some patients but recent research seems CO indicate that this may
not be an important factor in causing headaches. From talking with patients,
doctors, etc. and reading research a certain researcher feels quite strongly
that a major factor is the attitude of the patient. The researcher designs

a study involving 10 patients who are told that they will have to lie flat

for 8 hours after the operation in order to minimize the headache which

occurs after spinal anesthesia. The researcher feels that the reported incidence
of headaches is sure to rise because the patient "expects" a headache. His
prior distribution forX = proportion reporting headaches is:

. R
-50 .10
.60 .20
.70 .40
.80 .20
.90 .10

This is assuming these are the only possible values for v¢ . Suppose patients
report headaches. What is the posterior distribution for 4t ?




17. (cont.)

18.

19.
20.

21.

22.

23.

24.

B

"a. Graph the prior and posterior distributioms.
b. What wpuld the 'classical decision rule be for testing
' Ho: ¢ = .50 against Hy:q >.50 at O =.057
c. What is the posterior probability of Hp?
d. What was the predictive probability of ® = 87
e. Suppose a further sample of 10 is contemplated. What is the
predictive probability of observing another x = 87

Suppose you estimate that the mean of your prior distribution for 77 is .20
and probability of 77> .40 is .05.

a. Use our charts to find the parameters of a Beta density to
represent the prior.
b. If a sample of 20 is taken and x = 3 observed, what is the posterior

distribution?
c. Using our charts, construct a .95 posterior interval for 7¢.

d, What is your point estimate of 4T ?

Suppose your are "indifferent' about «¢ . What is your posterior beta density
for 7¢ if N = 20 and x = 3? What is your best point estimate?

1f your prior mean of 17 is .50 and your prior probability of 40< 91 £ .60
is .50, what prior beta distribution would apply?

For the prior in #30, suppose

Hy:wW = .50
lew > .50

with the following loss table:

"eruth”
Hp Hy
Decision Ho 0 4
Hj 2 0

a. If you sample N = 10, what is the Baye's decision rule?
b. What is your expected risk:

For the prior in #20, what is the predictive probability of x = 0, 1, 2
in a sample of N = 27

For #20, what is the expected number of successes for a sample of 10?

Suppose you feel that the probability of ¥ being exactly .50 is .90.
The remaining probability is spread over the range of 9 like a beta

distribution with n' = 30 and r' = 15.

a. What is the Baye's factor for Hp:ew= .50 against H3 ;% # .50
if N= 10 and x = 10 observed?
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25,

27.

28.

29.

30.

31.

32.

33.

34.

Suppose you sample from a binomial population until the number of
successes divided by tBe number of trials is greater than .50. 1If
N = 1,000,000 and x/n = .50, you stop. Is this stopping rule
"informative''?

An investigator wishes to ascertain if the sixth grade children of low
income parents in a large city are below normal in intelligence. From

a specified universe of children of a low income group, the investigator
takes a random sample of 100 children and adminisfers the Stanford-Binet.
The sample mean is found to be 96. Assume that o= 256.

a. Classical----Test the hypothesis that HO:H': 100 against Hj:

M < 100, Construct a .93 confidence interval for #.

b. Bayesian----The investigator has some suspicion thatp is below
100. His prior forH#is approximated by a normal distribution
with mean = 92 and standard deviation of 8. Find the posterior
distribution of#/. What is the P(Hy) where H is 4 £ 100?
Construct a .95 probability interval about thg posterior mean.

For 26, if a further sample of 25 were taken and x = 100, what would
the final posterior for /# be?

Was the sample result in #27 surprising? What was the predictive probability
of X 2 100?

A prior for 4 =/J,2’//2 has a mean of zero and is such that P(-54/ £ +5) is
roughly 2/3. If o7 = 100, what normal distribution would approximate the

prior.

For #29, if we do normal sampling with N = 10 in each treatment group and
X = 52 and 5 = 43, what is the posterior distribution of u ?

pa
What is the posterior probability that Az o7 (For #30)

For a normal distribution, you estimate that P(s»6) = .25 and P(cD> 4) = .50,
What prior gamma - 2 distribution for 1/02 would apply?

Coptinuing with #32, you estimate thaty= 100 with P(964#~<104) = .50 if
o = 16, Using the normal distribution to represent your conditional
distributions given o (or 1/42), what is the marginal prior for/?

For #32 and 33, if X = 122, 82 = 20 and N = 10, describe the posterior
distributions fora/ and o .
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10.

12.

13.
14,

(b) 5/16, 1/5
(c) 41/80
(b) 15/40
(c) 31/40

1/6,1/2, 1/6

Answers
Problem Sheet on Bayesian Statistics

3/8
25/41
56/62
90/1089
(a) reject Hj if x2 6
(b) BGr = .25|x=6) = .099
P(x = .75)x = 6) = .901
(a)_X_ P(x)
10 .001
9 .011
8 .045
7 .118
6 204
5 244
4 . 204
3 . 118
2 .045
1 011
0 .001
8.6 to 1
truth
Ho Hy,
Ho| © 3
Hyl 6 0

Minimax rule:

reject if x

=)

Bayes rule: reject if r =40

(b) Yes (c)

i.e., do not sample

R N

400

23
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15.
16.

17.

26.

29.

30.

31.

C(.03¢7r7~ < .74) = .90

Approximately:
P(.13< 1 <.58) = .90

mean = .33
M.L.E. = .30

Assuming x = 7 observed

2y Plrlx = 7)

.50 .056
.60 .207
.70 .515
.80 .195
.90 .027

(&) z = -2.5

C(92.864/~<99.14) = .95

(b) mean of posterior
variance

P(H,) = P(z £ 3.63

P(92.24«< H < 97.68) = .95

normal (95.48, 1/.615)

6, v' =25

3.89
11.11

[

(11,9

p(A%0) = pP(z £ 1.17)

-
——
oy
—

)

il

94.96
1.94

121
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EVALUATION AND DIRECTOR'S COMMENTS

Fifty-one participants attended the presession. Most areas of the country were
represented. States represented included California, Texas, Indiana, Minnesota,
Virginia, Delaware, New York and New Mexico among others. Both large and small
universities were also represented.

Classes were held daily from 9:00 A.M. to 4:30 P.M. with a coffee break in the
morning and afternoon and an hour and a half break for lunch.

The facilities were not adequate as regards; blackboards, lighting and work space.
The blackboards were old and difficult to see and write on. Tables should be provided
so that students have a hard surface to write on in addition to work space.

A twenty-item pre-test on "classical’ statistics was given on the first day and
a nineteen-item post-test covefing Bayesian principles was given on the last day.
Scores on the pre-test ranged from 1 to 17 with a mean of 9 and a standard deviation of
3.6. This indicates the wide heterogeneity of background represented. Consequently,
we decided to teach somewhat slower than originally planned. The post-test scores
ranged from 3 to 15 with a mean of 8 and a standard deviation of 3.2. Nothing
should be inferred from the fact that the post-test mean wasilower than the pre-test
mean since the the two tests were, for the most part, different. W were somewhat
disappointed with the results of the post-test, but many of Fhe items were difficult
inasmuch as they covered concepts which would be interpreted differently in Bayesian
theory as contrasted with classical theory. An item analysis of the post~test revealed
that 68% of the students answered correctly on the item regarding the relation between
classical and Bayesian theory. On three items regarding uses of Bayes theorem involving

direct calculation and application to posterior distributions, the percentages answer-

ing correctly were 42%, 52% and 52%. This was somewhat heartening as we could assume¢ that

prior knowledge on this material was near zero.
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responses were: QM)

An anonymous attitude survey was also administered on the final day. The

Do you anticipate doing more study of Bayesian statistics?

definitely yes 25
probably 9
probably not
definitely no

1f you teach statistics or research methods, will you introduce some

Bayesian concepts to your students?

definitely yes 17
probably 11

T do not teach statistics 7

po you think that the addition of Bayesian statistics to your current
statistical knowledge will aid you in your research work?

definitely yes 21
probably 12
probably not 1

Do you think you will apply Bayesian statistics or concepts in your

research work?

definitely yes 13
probably 19

po you think you have a better understanding of "classical' statistics

as a result of the presession?

defintely yes 2
probably

probably not
definitely no

=Moo

Two items asked '"What did you like about the presession?" and "What did you not

like about the presession?" Responses to the first item were quite gratifying.

Ninety-five percent of the papers included responses such as well-organized", Mexcellent .

teaching", Wgtimulating'. About twenty percent had no criticism, but the other eighty

percent made comments such as, "should have had more material on dittos", '"more dis- g

r comments relating to physical conditions

cussion", ''too much to assimilate'’, and othe

as mentioned previously. : Qi
,l
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INTRODUCTION

Curriculum Research and Evaluation was a five-~day training course designed
for school and university personnel holding doctoral degrees and having responsib-
ility for the formulation and evaluation of curriculum programs. The purpose of
the Presession was to provide formal training in the necessary methodological
skills to formulate, initiate, conduct, evaluate and report experiments on school
learning and instruction.

This Presession was one of six intensive training courses in educational
research sponsored by the American Educational Research Association aided by a
grant from the Bureau of Research, U.S. Office of Education. The Presession was

held on February 11-15, 1967, in connection with the 1967 AERA Annual Meeting.

OBJECTIVES

The objectives of the Presession were designed to enable participants satis-

factorily completing the program to:

1. Specify the desired outcomes of curricular programs in
terms of uvbservable learner behavior.

2., Describe in operational terms the planned classroom
transactions for a given curricular program.

3. Specify appropriate independent and dependent variables
for an experimental study, and state the specific relation-
ships to be investigated in the study.

4. Select the most valid and practical experimentai design for
investigating the specified relationships.
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Dr. Robert L. Baker (Director)
Arizona State University and the
Southwest Regional Laboratory for

Educational Research and Development

Dr. W. James Popham (Instructor)
University of California at Los Angeles

Dr. Howard J. Sullivan (Instructor)
Southwest Regional Laboratory for
Educational Research and Development

 Miss Carolyn Wilkerson (Assistant)

Southwest Regional Laboratory for
Educational Research and Development

Miss Carole Waina
Southwest Regional Laboratory for
Educational Research and Development
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Curriculum Research and Evaluation
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DESCRIPTIVE ANALYSIS OF PARTICIPANTS

Number of participants from each state

State and Institution

Represented Number (N=59) Percent
California ’ 2 3

Riverside Public Sch.
Sonoma Public Sch.

Connecticut 1 2
St. Educ. Dept.
Florida 3 5

Miami-Dade J.C.
U. of Florida - 2

Georgia 1 2
U. of Georgia

Illinois ' 5 8
CMREL - 2

N. Illinois U.
Park Forrest Public Sch.
U. of Illinois

Iowa 2 3
U. of Jowa - 2 .

Kansas 1 2
Kansas St. Teachers Col.

Maryland 2 3
Mbnt%omery Co. Public Sch.
U. of Maryland

Massachugetts 2 3

Holliston Public Sch.
U. of Massachusetts

Michigan ~ 3 5
Lansing School Dist.
U. of Michigan
Wayne State U.

issouri 1 2

U. of Missouri

Montana 1 2
Montana State U.

Nebraska 1 2
U. of Nebraska ’ '

Nevada 1 | 2
Clark Co. School Dist.

North Carclina 1 2
Mecklinberg Public Sch.

New Hampshire 2 3
U. of New Hampshire - 2

New Jersey 3 5
Glassboro State Col,

- Rutgers '

) Trenton St. Col.
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Age

State and Institution

Represented Number
New York 11
Brooklyn College
Cornell U.
CUNY - 2

Massapegua Public Sch.
Mt. Vernon Public Sch.
New York U,
Queens College
Syracuse U, - 2
Ohio 4
Kent State U.
Ohio U.
Ohio State U.
U. of Akron

Oklahoma ' 2
Oklahoma State U. - 2 ,
Pennsylvania 3

Harrisburg Community Col.
Pennsylvania State U.

Temple U,

Tennessee 1l
Mid-Tennessee State U.

Texas 1
North Texas State U,

Virginia 3

Fairfax Co. Public Sch.
01ld Dominion College
St. Educ. Dept.

West Virginia 1
West Virginia U,
Wisconsin 1

U. of Wisconsin

-

Groupings

Age Bracket Number (N=58)

55 and up 2
50-54 4
45-49 . 10
40~44 9
35-39 18
30-34 ' 12
25-29 2
20-24 1

Percent

3

7
17
16
31
21
3
2

Percent

19
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Number of ﬁale and female participants

Male . Total Number
43 70% 61

Female
18 . 30%

Year of bachelor degree and major field

Year Number Percent
1930-34 2 3
1935-39 5 9
1940-44 5 9
1945-49 11 19
1950-54 16 28
1955-59 15 26
1960-64 4 7
1965-~ 0 0

Year of doctorate and major field

Year Number Percent
1930-34 0 0
1935-39 1 2
1940~44 0 .0
1945-49 1 2
1950~54 1 2
1955~59 9 17
1960~64 14 26
1965 11 21
1966 13 25
1967 3 6

)
i

Major

Elem. educ.
English

(and speech)
Mathematics

. History
(and pol. sci.)

Social studies
Psychology
Chemistry

Industrial arts

Biology

Sec. educ,
Social psych.
Special educ,
Agriculture
Art
Curriculum
Home econ.
Languages
Sociology

Major

Educ. psych,
Curriculum
Educ, admin,
Sec, educ,
Elem. educ.
Mathematics

Industrial arts

Counseling
Science
Social psych.
Agriculture
Art

Exceptional child

Home econ.

Political sci.

Special educ.
Technology

o LR T L L 30

Number Percent

[« W N |
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12
12

12
10

1
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Number Percent

RPRERPHEPRPRRLODONWODNOUGOGOG O

19
11
11
11

oDV WO

35




g - Courses taken
: Name (N=58) Undergraduate Graduate
No. 4 No. 4
Statistical Methods 18 31 54 93
Educational and Psychological Testing 24 41 41 71
Research Methods 10 17 51 88
Psychometric Methods 2 3 23 40
Calculus 18 31 3 5
Mathematical Statistics 12 21 8 14
Probability Theory 8 14 13 22
Position
Type Number Percent
(N=58)

Education professor 10 17
Educational psychology professor 9 16

Evaluation and research 8 14

Student teacher instructor 2 3

Testing service 2 3

Counselor education 1 2

Research and planning head 3 5

Director - training school 3 5

Industrial arts professor 2 3
Mathematics education professor 2 3

Psychology professor 2 3
Agriculture education professor 1 2

Art education professor 1 2

College professor (unspecified) 1 2

Economics education professor 1 2

English education professor 1 2

Political science professor 1 2

Reading education professor 1 2

Curriculum supervisor 2 3
Science-math. department head 2 3
Coordinator of program imple- 1- 2

mentation
Elementary school principal 1 2
Special education imstructor 1 2




3 , 37
Zj) Percent of time teaching and in research work
: Teaching (N=59) Research
% Percent Number % of Participants Percent Number 7 of Particinants
: 90-100.° 4 7 90-100 5 8
80-89 - 2 3 80-89 0 0
70-79 6 10 70~79 4 7
60-69 " 4 7 60-69 4 7
50-59 .- 13 22 : 50-59 13 22
40~49 1 2 40-49 2 3
30-39 5 8 30-39 6 10
20-29 3 5 20-29 9 15
10-19 0 0 10-19 3 5
0- 9 20 36 0~ 9 13 22
Number of advisees
Undergraduate (N=59) . Graduate
Number  Percent : Number Percent
125 up L 2 125 wup 0 0
100-124 1 2 100-124 0 0
75~ 99 1 2 75- 99 1 2
50~ 74 2 3 50~ 74 2 3
25- 49 8 14 25~ 49 4 7
1- 24 4 7 1- 24 22 37
0 ‘ 42 71 U 30 51
Primary research interests
Field Number Percent
(N=70)
Curriculum _ 33 47
Measurement and evaluation 10 14
Learning theory 8 11
Programmed instruction and AV 5 7
Teacher education 4 6
Elementary education 2 3
Mental retardation and 2 3
emotionally disturbed children
Teacher-student relations 2 3
Culturally deprived 1 1
Guidance 1 1
Proposal writing 1 1
Reading 1 1

i i A 2, S 2 WS Ty s P N




Number of journal articles

Number No. of participants

(N=58)

=1
o

ORMLDULIOVN
AL CONWDNOO

Number of funded research projects

No. of participants

10
0
3
5

10

14

12

45

Percent

-

Projects
(N=58)
10 0
9 0
8 0
7 0
6 0
5 0
4 1
3 1
2 7
1 11
0 38

Number reading a paper at convention

Present
Number  Percent
Yes 17 29
No 41 71

Rank order of professional societies

First (N=58)

Percent
2
2
12
19
65
Future
Number Percent

Yes "33 62

No 15 28

Don't know 5 9

Second (N=58)

Third (N=53)

bt !
PR b s

& - —

Type Number Percent Type Number Percent Type Number Perc.nt .
AERA 38 66 ASCD 12 21 PDK 8 16 ‘
APA 4 7 AERA 9 16 NCME 5 10
APGA 2 3 NCME 8 14 AERA 3 6
ASCD 2 3 APA 6 10 CEC 3 6
(AAMD,AEA, CERA, IRA 3 5 APA 2 4
IRA,¥4A,NAITE, NSSE 3 5 AAAS 2 4
NASSP,NCSS,NCTE, NARST 2 3 DESP 2 4
NCTM,NEA,PDK) 12 21 NCTM 2 3 NCSS 2 o
PDK 2 3 Miscl., 24 47
(Miscl.) 11 19




MOTASY
1so33sod pue LAxeumng

(z2)

o4t aAT3I0alqO

suetd
1EluswWrIadxy
pue waTqoxd 943
Jo uorldrxoss(g

a2

o4t aAT309[lqQ

G# aaT309fqo

84 aaT1209[qO

UOoISSNISI( 1esodoxd yoaeosay S9INSEI} Saanpadold To0x3
TeuxoJjurl 3s933s0d ay3 jo sjusuoduo) UOTIDITI) -U0H TRUIDIXH
(02) (6T) (81) (L1 (91)

4 @2aT303fq0 G#+ @aT399[q0 24k @aT309fq0

UOTSSNOSIQ UOTSSNOSTI( " su8iseq S9INSEIAW suoTjoesuelj,
Tewxojul -£103BI04ET 3ATIRUIO]TV UOTIDITID WOOISSEBTH

(sT) 1) (e ) an
i =aT309[qQ ## aaT3199lq0 L @AT309[q0

UOTISSNOST(J UOTISSNOSTI(Q sustsag I0XxF Teluswixadxy Sa0UaI93UL

TEuIoJjul -£103B10qET 9ATIIRUIS]TY puUB WOOISSBTY 934 yoaeasay
(o1) (6) (8) ) (9
T# @A1399[q0 L ® € s9aT303fqQ w* aaT309fq0

wmﬂwwrwwwnu . mMHbouno s9ouUaxajul pur S9TqeTIIBA puUEB SITPN3S uorjezruedip

TeuxoJjul TeuoTiEOoNpy S9IpPN]S Ydoxrosay yoxeasay Jo sad{y, pu®e 31s9393xd
(9] () €9) (2) (1)
0€°8-00%Z 00:€-0€°1 G I1-GL 01 00-0I-0t:8

Ghiy-GT:¢E

SHILIALLOV 40 TINAAHDS

GT Laenaqeg
Aepsaupap

1 Laenaqeg
Lepsang,

€1 Lxenaqgeg
Lepuol

21 Lzenaqgad
Aepung

11 Lxenxqod
Aepanyes

Ay 23




DESCRIPTION OF PROCEEDINGS

n 1 - Organization and Pretest

he first session began at 8:30 Saturday morning, Februaryll, with an introduc
: the staff and an overview of the purposes of the Presession by Dr. Baker. Two
its were given to the participants: (1) Schedule and Objectives (Appendix B),
)) Program Overview (Appendix C). The participants were then given the Pretest
1dix U) which took the remaining part of Session 1. The results are presented

> next major section of this report.

+n 2 - Types of Research Studies and Variables

on 3 - Research Studies and Inference - Dr. Sullivan, instructor

The content of the first instructional sessions were to develop the following

research concepts:

. variable 7. associational study

1
2. criterion variable 8. experimental study
3. wvariate 9. independent variable
4

5

manipulable variable 10. dependent variable
. non-manipulable 11. statements of association
variable 12. statements of causality

6. status study

The content was presented in lecture form accompanied by a handout of exercises
andix D). At the conclusion of Session 3, the Summary Sheet (Appendix E) of

sfure content was distributed.

ion 4 - Educational Outcomes - Dr. Popham, instructor

The content of this session was to develop the necessity for the use of behavioral

. operational language in the specification of goals.

ha

A behavioral objective filmstrip (VIMCET) with taped commentary was viewed by the
rticipants who responded to questions using an answer sheet (Appendix F).

Establislkiing minimal performance standards for individual and class levels was

sc discussed.




Sessions S,YIQ, 15,‘and 20 - Informal Discussion

Participants were allowed to use these sessions for independent study or other

activities.

Session 6 - Research Inferences - Dr. Sullivan, instructor

The uses of the various types of studies were discussed in this session, as well
as ‘the types of statements that one can make about data based on the type of study
used. One of the purpbses of the Presession had to be re-emphasized as being concerned
with what one can say and do to implement one's objectives rather than aiding in the

making of value judgments of particular objectives.

Session 7 - The Classroom and Experimental Error - Dr. Baker, instructor

The content of this session, which was concerned with Objective 4, was in the

form of three self-contained packages:

1. Experimental Design in Educational Research (Appendix G) -
which was an advance organizer for packages on experimental
design.

2. Experimental Error - Internal and External Validity (Appendix H) -
which dealt with the presence of variability in the results of
studies. The content outline is as follows:

T. Internal and External Validity
II. Threats to Internal Validity

A. ‘History
B. Maturation
C. Testing

D. Instrumentation

E. Regression

F. Selection |

G. Experimental Mortality
H. Selection-maturation Interaction

III. Threats to External Validity
A. Testing and X-interaction
B. Selection and X-interaction
C. Reactive Arrangements
D. Multiple X Interference

3. Methods for Reducing Error (Appendix I) - which had to do with

randomization, control groups, and other ways to reduce experi-
mental error.  The content outline is as follows:

I. Randomization

II. Control Groups

S I R e

e




III. Other Ways to Reduce Experimental Error

A.
B.
C.
D.
E.

Refinement of Techniques

Blocking

Adjustments in Statistical Analysis
Number of Experimental Units
Factorial Experimentation

Session 8 - Alternative Designs - Dr. Baker, instructor

/W
-

The last two packages contained exercises with chemically pre-treated answer sheets.

After a short discussion on questions raised in regards to the content of the

previous session, another self-contained package with exercises and chemically pre-

treated answer sheets was presented to the participants. This package, called

Alternative Designs
1.

II.

I1I.

IV.

(Appendix J), had the following content outline:

Introduction

The Design's Critical Features as Illustrated by the
Classical Experimental Design

Alternative Designs
A. Repeated Observation Designs

1.

B. P

00~ O

C. (9)

Time series design

Varying treatment time series design
Multiple time series design
Equivalent time samples design
Equivalent materials samples design

etest=Posttest Designs

Nonequivalent control group design
Separate sample pretest-posttest design
Separate sample pretest-posttest contro
design

Institutional Cycle Design

Selecting the Best Design

Session 9 ~ Laboratory-Discussion

This session was devoted to small discussion grcups and individual

working on packages.

The group discussion topics were:

1. Evaluating Teacher Education Sequences
2. Validating Instructional Products
3. Evaluation in Schools using Flexible Models

1 group

study for



Session 11 -'ﬁlassroom Transactions - Drs. Popham and Sul]‘.':i_.;rani instrﬁctors

Dr. Popham aitempted to describe in operational terms the planned classroom
txansactions througﬁ the use’of a filmstrip, "Improved Educational Programs" and
taped commeﬁtary. Participants responded to the audiovisual media by providing
answers. (Appéndix L is the answer sheet.) Four central ideas an educator must

consider in proposed ingtructional improvements were stressed as follows:

'y

Independent variable
Reproducibility

. Justification

. Evaluation

PO

A great amount of time was spent .in group discussion on objectives.

4

\

Session 12 -~ Criterion Measures - Dr. Popham, instructor

A three rubric classification scheme for categorizing various types of
educational criteribn measures was described. This classification model was pre=-
sented throﬁgh transparencies on the overhead projéctor and a taped lecture. The
model is as follows:

Learner Behavior - | - Behavior Product
r_[ N \\
atural , manipulated] natural| - |manipulaied |

lfocally [commercially] flocally FBmmercially Locally Fommercially locally| kommercially
devised || _devised devised| | devised devised devised evised devised

Thé‘participants,résponded through the use of an answer sheet (Appendix M). Handouts
included Criterion Measures Examples (Appendix N) and Metfessel and Michael's "A
Paradigm Involving Multiple Criterion Measures for the Evaluation of the Effectiveness

of School Programs'" (:ppendix 0).

Session 13 -~ Alternative Designs - Dr. Baker, instructor

This session was used as a review of the content of packages on experimental
deéign. Dr. Baker cleared up misunderstandings, re-explained some material, and gave

several examples on the chalkboard. The content mainly consisted of internal and
external validity and design paradigms. Some questions on statistics were also

gonsidered.

R T T P
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Session 14 - Laboratory-Discussion

This session, like Session 9, was devoted to small discussion groups and individ

study for working on packages. The topics were as follows:

1. Estimation vs. Hypothesis Testing (Baker)
2. Values and Weaknesses of Taxonomies (Sullivan)
3. Unobtrusive Measures (Popham)

Session 16 - External Control Procedures - Dr. Sullivan, instructor

Dr. Sullivan described operationally appropriate "contingency management''
procedures. His discussion stressed the following ideas: (1) often in a research
project too little attention is given to the transactions which actually occur in the

classroom; and (2) techniques which can be employed to monitor treatment delivery in

the classroom to insure intended transactions are:

a. Pre-training of teachers in which they actually
practice using the materials

b. Frequent review conferences

c. Record-keeping

Handouts were a description of Field Tryout Reports (Appendix P) and examples of

Classroom Observation Record (Appendix Q)‘and Lesson Record Sheet (Appendix R).

Session 17 - Criterion Measures - Dr. Popham, instructor

Various kinds of evaluative procedures which are suitable for different purposes

were described. Also, such phrases as formative evaluation, summative evaluation,

norm referenced measures and criterion referenced measures were discussed.

senting an empirical instruction paradigm, Dr. Popham showed how evaluative measures

were dependent on prior aspects, especially behaviorally stated important objectives.

EMPIRICAL INSTRUCTION PARADIGM

Section 18 - Components of the Research Proposal = Dr. Baker, instructor

Proposal formulation and planning were discussed in this session (which was

shortened). The basic components of a sound research proposal were described:

(a) differences in labels attached to components in varied proposal

Lhaes NPV

formats,

By pre=-
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a (b) differences in ways of sequencing and/or organizing component in cverall pro-
prosal structure. Lastly, Dr. Baker explained the conditions that must be met for
each basic component of a sound proposal. The above points were covered extensively

in a handout, The Ingredients of the Research Proposal (Appendix S).

Section 19 - Posttest

Tt was announced several hours earlier that the posttest would be given during
this session. Participants were given approximately an hour to study prior to this
session. The posttest may be found in Appendix V. The posttest results are shown

in an analysis in the next major section of this report.

Sessesion 21 - Description of the Research Problem and Experimental Plans -
Dr. Baker, instructor

Dr. Baker discussed in more detail the components of the research proposal
and answered additional questions concerning setting up one's experimental plans.

An article by Schutz and Baker, ''The Expefimental Analysis of Behavior in Educational

Research' (Appendix T) was distributed.

Session 22 - Summary

Dr. Baker unveiled the posttest results, comparing them with the pretest results.
Participants received feedback on their specific pretest and posttest scores. Non-
intellective evaluative devices were distributed and completed-~-the Participant :
Critique Form (Appendix W) and the Presession Rating Sheet (Appendix X). Results

of these devices are included in the Evaluation sectionm.




EVALUATION

This section includes the data of the participants' scores on the
pretest and posttest, two non-intellective devices--Participant Critique
Form and Presession Rating Sheet, and participant responses on Some of the
mastery tests. Lastly, the staff assistants' appraisal and recommendations

are presented.

Pretest—-Posttest Data

The pretest, administered in Session 1, was composed of 75 questions

designed to measure the level of achievement of the participants prior to

the Presession so that'gains in achievement could be measured. The posttest,
administered in Session 19, ‘also omposed of 75 questions, was given to measure
acquisition of the subject matter of the sessions. Table II presents the
distribution of the pretest and posttest scores. Table III indicates the
measures of central tendency, and Table IV presents the adjusted frequency
distribution which includes only the scores of participants who took both

the pretest and posttest.

An increase of participant demonstrated knowledge from pretest (mean=41)
to posttest (mean=55) is demonstrated in graphic form, Table V,

An analysis by objective is given in Table VI for the pretest and post~-
test, by indicating the percent of right responses. For every objective there
was an increased percent of right responses. It should be mentioned that the
large increase for objective 8 could be due to the fact that on the pretest
many did not have enough time to finish. Table VII gives a more detailed
analysis of each item of the pretest and posttest indicating the percent of

participants who responded correctly.




TABLE II

DISTRIBUTION OF PRETEST AND POSTTEST SCORLS

P ~test Posttest

Total Right No. of Persons Total Right No. of Persomns
(N = 56) (X = 52)

75 75

64 64
63 63
62 62
61 61
60 60
59 59
58 58
57 57
56 56
55 55
54 54
53 53
52 52
51 51

B L AL 02 B LI S UL S O o

hell =l

50 50

49
48
47
46
45
L
43
42
41
40
39
38
37
36
35
34 34
33 33
32 32
31 31
30 30
29 29
28 28
27 27

49
48
47
46
45
b4
43
42
41
40
39
38
37
36
35
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TABLE III

MEASURES OF CENTRAL TENDENCY*

Pretest Posttest

Mean Mean

Median Median

Mode Mode

Range Range

TABLE IV

WORK TABLE FOR FREQUENCY DISTRIBUTION OF SCORES**

-

Score Intervals Pretest Tally Pretest . Posttest Tally Posttest
Frequency Frequency

61=-64 11
57-60 16
53-56
49-52
45=48
41l-44
37-40
33-36
. 29-32
25-28

% The first measures of central tendency for the pretest and posttest were
determined from scores of all who took the pretest and all who took the
posttest. These same measures were adjusted to include only those who

took both the pretest and posttest.

*%The frequency distribution work table, Table IV, and graph, Table V,
includes the scores of those participants taking both the pretest and
posttest.
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TABLE VI ()
1 -
é ANALYSIS BY OBJECTIVE
%‘ Pretest Posttest
a % right % right
f Objective #1
' (items 35-40, 64~65) 68 92
Objective {2
(items 41-52, 66-69) 57 87
Objective #3
(items 1-19) . 65 85
Objective #4
(items 20-34) 39 56
Objective #5
(items 53-63) . 56 77
Objective {8
(items 70-75) 13 87




» TABLE VII
e

E . ITEM ANALYSIS BY OBJECTIVE
: Objective #1 Pretest
! Item No. Percentage Right
: 35 75
: 36 50
* 37 68
33 75
39 79
40 86
64=085
Both right 64
One right , .7

Objective #2

Item YNo.

41 86

42 46

43 79 ‘

b 87

45 ' : 67

L5 77

&7 72

L8 . 65

L9 72

50 79

51 .63

52 82

66-69 '
All right 0
Three right 1
Two right 8
One right 54
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E Objactive #3, 7 Prectest

- Item No, Percentapge Right

31 )
E 70

' 58

70
72
34
96
79
91
93
1 ' - 74
12 51
13 | ' 32
14 : 75
15 68
16 87
1 44
18 82
19 | 68

[ 30N BN U B N FURE L

b
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Objective #4
Item No.

20 37

21 - 72

22 e 12

23 29

24 , 43

25 39

26 31

27 15

28 . L4

29 87

30 31

31 . 51

32 65

33 79

34 12
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i“y Objective #5 Pretest
AN Item No. Percentage Right

% | 53 100
< 5% 94
55 ‘ 75
56 59
57 71
58 42
59 42
50 56
61 31
62 . 40
63 29

Objective 8
Item No.

70-75
Ail right
Five right
Four right :
Taree right
Two right
One right 1
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35

36

37

38

39

40

6465
Boch right
One right

Objective {2
Item No.

&1

42

43

s

45

46

47

438

49

50

51

52

€6-69
All right
Three right
Two right
One right

R T T L R o T .

TABLE VII

TTEM ANALYSIS BY OBJECTIVE

o s b R ot e RABR g gt o T e e T RS e T

Posttest
Peroentapge Right
98
92
9
100
92
78

80
7

100
100
98
90
86
78
90
96
96
78
75
96

19
51

f
4
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e e
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ig; Objective #3, 7 Posttest
e Item No. Percentaje Right
&6

94

92

924

&8

92

76

96

78

82

69

94

84

78

90

16 63

17 90

18 88

19 76
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Objective #4
Item No.

20 86

21 44

22 90

23 30

24 48

25 92
25 90

27 | . 46
28 46
29 . 26

30 28
31 | 57
32 25
33 63
34 15
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Objective

{
i
Ttem N

'a i

3
55
56
57
58
59
60
61
62
63

Objective

i)
V)

8

Ttem No.

70

=75

All right
Tive right
Four right
Three right
Two right
One right

Posttest
Percentage Right

84
96
88
92
94
61
42
59
90
71

63 -

N

R

i Taupeie
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Masteryv Test Data

Three of the self-contained packages, (1) Experimental Frror, (2)
Methods for Reducing Error, and {3) Alternative Designs, had execrcises
using chemical feedback answer sheets, Tables VIII, IX, and X siow a
frequency distribution of participants' scores and measures o’ central

tendency for the particular package, as well as the percent oFf correct

responses for each item.
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TABLE VIII

EXPERIMENTAL ERROR PACKAGE - MASTERY

Total Right

40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21

N L 3

Mean
Median
Mode

nnn

No. of Persons

31
33
33

(N = 38)

MMM ULMWLWOoOWNDEREDND S

w e

Ttem No.

wwo~NocuUi LN RP

TEST DATA

Percentage
Right

97
92
79
89
89
95
8Y
95
82
87
74
71
84
87
87
84
84
79
53
79

92
79
42
82
84
13
87
68
66
82
87
74
74
63
82
58
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- TABLE IX
METHODS FOR REDUCING ERROR - MASTERY TLEST DATA
Total Right No. of Persons Ttem No. Percentage
(N = 40) Rivht
| 14 1 1 90
13 1 2 Y3
12 7 3 &3
11 5 4 &3
10 8 5 65
9 6 6 75
3 4 7 75
7 6 8 03
) 1 9 13
5 1 10 63
4 11 40
3 12 70
2 13 60
1 14 48
Mean = 10
Median = 10
Mode = 10
]
i
1
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3
60
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;
e TABLE X ~
|
A 4
ALTERNATIVE DESIGNS PACKAGE - MASTERY TEST DATA
Total Right No. of Persons Item No,. Perceatuge
(N = 40) Right
25 1 83
24 2 70
23 2 3 6o
22 3 4 93
21 9 5 63
20 8 6 53
19 5 7
18 6 8 68
17 2 9 50
16 2 10 83
15 1 11 93
14 2 12 65
13 13 60
12 14 95
11 15
10 16 66
9 17 &5
8 18 93
7 19 .80
6 20
5 21 65
4 22 78
3 23 18
2 24 90
1 25 63 )
Mean = 19 ‘
Median = 20 ]
Mode = 21 .
|
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Participant Critique Form Analvsis

The participants took full advantage of the opportunity oifercd oo
comment on the operation of the Presession. The Participant Ciltique Vorm

1s Appendix W. A summary of their responses, together with nuaxticularly
germane comments, follows:
Question 1. To what extent did the relative unavailability of books

and journals interfere with your attempts to wmusccr cuc
content of this session?

Yes 2
Some 17
No 36

-~

Although most people were undisturbed by the lack of books wii ITedibt tauc
additional material was unnecessary, it was suggested that chere be o
limited display (such as Mager's, Campbell and Stanley's, ctc.). Aiso
several desired a before-presession reading list.

Question 2. To what extent did reproduced materials given to you by cluc
staff improve matters?

Very Good 42

Good 9

Fair 3
Participants felt that the content of the handouts was superior, but t.ut
they needed more careful editiﬁg‘ In several cases they were too brici;

they needed further expansion and more examples.

Question 3., Which features of the meeting rooms were inadequate or
not conducive to learning?

Crowded 14
Lack of coffee 4
Poor ventil~tion; smoking 7
Outside noi.e 12

Poor first day conditions 12
Poor lighting 2
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Question 4. Which features were especially facilitative in the same regard?

Tables 3
Good room location
Acoustics

Comfortable chairs
Seating arrangement

wwun oy

Question 5. Was five days too long a period to leave your work at home
for the purpose of attending this session?

Yes 17
No 37
Omit 2

Question 6. Was five days too short a period in which to learn much of
the content of this session?

Yes 19
No 37

Some participants would have liked more time, but could not take any more
away from job. Also, some found New York a confounding variable in
competing for their time.

Question 7. Were you allowed enough time in which to pursue activities
of your own choosing?

Yes 42
No 8

Only a few indicated that too much time was allowed for activities of their
own choosing, and that they would have liked evening sessions, and more

beneficial group discussions.

Question 8. Would two organized meetings per day have been preferable?

Yes 9
No 37
Omit 7

Question 9. Would you have preferred more meetings per day than there
actually were?

Yes 10
No 42
Omit 2

Some participants felt that more meetings were not necessary, but that bc. .

use concerning time and organization could have been made of scheduled
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Question 10. Were the individual lectures too long to sit and listen
take notes?

Yes

Sometimes

No 47
Omit i

Question 11. Were the lectures schedules in an appropriatc sequence?

Yes 42
Qualified
yes 3
No 1
Omit 3
Some wanted a more precise overview of the sequence of the Presession.

Tt seemed to a few that the logical sequence was poorer toward the end.

Question 12. Did the content of the lectures and readings vresuppose far
' more or far less previous training than you had?
Less 6
More 3
Depends on

content 3
Level satis-

factory 41

Some participants would have liked to have had a vocabulary list and

pertinent reference list before the Presession. A few felt their previous

training became more meaningful.

To what extent was the content of the lectures and readings

Question 13.
relevant to what you hoped to accomplish during the session?

Very relevant 30
Relevant 17
Less relevant 6
Not too relevant 1

Most of the comments indicated that the lectures and readings were above

expectations, and that this Presession had helped to fill in gaps in past

experience, therefore iﬁtegrating a person's knowledge into a whole. Gthers

were a little disappointed in these respects, saying that: lectures were Juv

deep; more emphasis was needed on design and on models or programs tO

evaluate research outcomes.
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Question l4. Did you receive sufficient advanced information on the
purposes of the Presession?

Yes 43
Qualified yes 5
No 6

A few participants commented that the advanced information was received
late and also that it needed more detail. There was a suggestion

that a pretest also be send out with an answer key in order to help the
university organization select who would benefit most by attending the
Presession.

Question 15. Were you adequately oriented in the first session as to the
structure and desired outcomes of the Presession?

Yes 2
Qualified yes 46
No 4
Omit 2

Some indicated the need for more structure in determining the

overall picture.-

Question 16. In general, was the Presession well organized?

Yes 50
Qualified yes 4
No 0

Suggestions about the organization and structure were:,/

. Limited advanced reading list, '

. Handout for each session.

. Deletion of commercialization of VIMCET.
Demonstration of other teaching methods and media.
. Required work sessions and evening sessiong.

. Discussion of posttest. ;

(WS R A

To the participants, the most unsatisfactory aspect was the Laboratory-Dis-
cussion Perivnds each afternoon. They said that the sessions were too un-

H

structured, too large, and non-cohesive, They need to be either greatly
improved or eliminated, Leaders should have been assigned or elected

as there were not enough staff to serve as chairmen.
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Two suggested ways in which the time might have been uscd were: (a)
working collectively on specific individual problem situctions; (d)
separating participants in terms of experience and then discussing
the Presession content (an effort to allow for individual differ-
ences)., One participant was impressed by the relaxed manner in wiich
a rigorous schedule was maintained.

OQuestion 17. Were the instructors (Baker, Popham, and Suliivan) too

inaccessible or unapproachable so that vou did not get
the individual attention that you desired?

Yes 1
Oualified yes 3
No 48
Omit 2

The instructors were accessible to the group, but were in such constant
demand that they were, at times, relatively inaccessible.

Ouestion 18. Did you have sufficient opportunities to interact with other

participants?

Yes 41
OQualified yes 5
No 6

Some participants felt "insecure' about meeting others. It was suggested
that - there could have been a luncheon or social hour for interested parti-

cipants in order to encourage more interaction.

Question 19. Were you disappointed in any way with the group of participunts?

Yes 12
Oualified yes 2
Qualified no 11
No 27

The two major criticisms of the group of participants were that: (a) severa

were :over-participators who professed more knowledge than they possessaa, o

(b) some persons who were striving to meet their own emotional needs lose

their objectivity by generalizing from previous personal experiences.

T
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Other comments were that the group was too heterogeneous, Someé partici- ‘ﬁ&
A 4

O A R N I

pants were apprehensive, some seemed houtile, and some were indifferentc

HETEL S,

about working through the materials. One participant was most impressed

RV PP, T,

with the tolerance of divergent points of view on the part of the staff

without abdication of direction.

Question 20. If you had it to do over again, would you apply for this
Presession which you have just comnleted?

Yes 51
No 0
Uncertain 3

One participant who answered yes indicated that he had paid all of his

own expenses.

If a Presession such as this is held again, would you recommend

Question 21,
to others like you that they attend?

Yes 5
Qualified yes

No

Uncertain

B OPRN

Do you anticipate maintaining some sort of contact with at

Question 22,
least one member of the institute staff?

Yes 47
No 7

Question 23. Do you feel that your understanding of curriculum research
design and development has been considerably enriched in

these five days?

Yes 48
Qualified yes 1 ;
No 5 i

Do you feel that AERA is making an important contribution to ;
3

Question 24.
education by sponsoring Presessions such as this ome?

Yes 54 ]
No 0 ’

Do you feel that anything has happened during these five day.

Question 25,
to make it more likely that you will leave your present

position of employment? i
| Yes 7 1
Maybe 4 :

No 43




Question 26. Would you say that because of this Presession you are more
able to state a given educational problem in operational
form so that it is, if it can be, amenable to experimentation?

Yes .52
Qualified yes 1
Omit 1

Question 27. Do you feel that the staff should feel that it has accom-
plished its objectives during this five day Presession?

Yes 53
Qualified yes
No 0

Other Comments

Location of Presession:

warmer place
less expensive place

Objectives:

Too concerned with mechanics of curriculum research, than value-
oriented decisions which have to be made.

Supplemental session onoonslusions that can be drawn from status,
coreelational, and experimental studies.

Curriculum development needs more time.

There should be a package on sequencing steps in treatment or
material development.

Presentations were a little weak on philosophical rationale.

Need to differentiate research strategy and statistical models.

Packages:

Needed more time to work on packages. .
Should have been edited more carefully.

Lectures:

Informality was good; however, lectures seemed fragmentary at times.
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Miscellaneous:

Humor was enjoyed.
Follow-up session was needed on proposal writing and on statistical
methods.
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Presession Rating Sheet Analvsis

Each participant completed a presession rating sheet (Appeadix X). They

R e T T R T B 0TE TR TR

rated each of the following on a set of scales beneath each concept. A higa

number at one end of the scale indicates the concept was judged to be very

LT e T T

closely related to that end. A concept which was moderately related would have
a high number near the end, and a neutral concept would have a high number

in the middle space.

Participants

Robert Baker

Howard Sullivan

James Popham

Assicstants

Cooperation among Instructors
Written Packages
Taped-visual Program

Oral Presentation
Pretest-Posttest Procedures
11. Behavioral Objectives

12. Research Studies

13. Criterion Measures

14, Experimental Design
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10.
1L,
12.

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

B T

good
unfrieﬁdly
stimulating
positive
unhelpful
right
incapable
unavailable
interesting
unsuccessful
prepared
acceptant

good
unfriendly
stimulating
positive
unhelpful
right
incapable
unavailable
interesting
unsuccessful
prepared
acceptant

Participonts
21 22 11 ¢ 0 : O bad
< 2 3 3 22 :_ 27 friendls
+35 ;3 9 ¢ 1 : 1 dull
13 :30 : 9 ¢ 1 3 1 mnegarave
. 3 311 :29 : 10  helpiud
.18 30 : 0 : 0 wrong
0: 2 8 21 : 26  capeble
0 ; 1 :13 :28 : 13 avaiLliaols
17 527 6 : 5 3 0 unintorettlhy
‘0 s 2 :10 :$30 : 11 successiud
14 23 312 : 5 s 0  unprepured
14 30 :10 ¢ 0 30  rejecting
Robert Baker
39 ¢ 12 3 4 ¢ 0: O bed
. 1: 3 : 16 : 34  friendly
38 5 12 : 0 : 2 O dculd
37 ¢ 13 3 3 : 1: 0 negacive
0 ¢ 0 1 3 22330  helpful
18 3 23 312 : 03 O worong
0 s 03¢ 1 : 5345  capabue
0 ¢ 3 ¢ 4 3 24 323 availabie
38 $ 13 ¢ 1 : _0:_0 urdnteresting
0 ¢ ¢ 2 3 16 .35 successiul
44 3 : 0 ¢ s 1 unprepared
23 3 24 3 5 3 : rejecting
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7.
8.
9.
10.
11l.
12.

1.
2.
3.
4.
5.
6.
7.
8.
9.
10,
11.
12,

good
unfriendly
stimulating
positive
unhelpful
right
incapable
unavailable
interesting
unsuccessful
prepared
acceptant

good
unfriendly
stimulating
positive
unhelpful
right
incapable
unavailable
interesting
unauceessful
prepered
acceptant

203 21: 8¢ 3 : O bad
1 : 33 2: 16 : 33 friendly
7 5 23 16 ; i 2 cull
22 3 23, 7. : 1 negavive
1 s 23 10 ;15 : 26 helpful
18+ 18; 13 : 3 : 0  ypong
0 s 1l: 4319 : 29 capable
1 ¢ 1: 83 17 : 27 gvailadle
s+ 23: 11 : 7 ; 3 unincercsting
: 6. : 22 . 19 gyccessful
31 5 16: 43 2 : 1 unpreparcd
31 3 173 5: 0 ;3 1 rpejecting
James Popham
30 18: 5: 0 : O bad
"1 ¢ 0s: 3317 : 33 friendly
41 3 12; 0 ; : 0 dull
38 3 : 6: 1 : 0 negative
0 : 3:13 : 36 helpful
17 3 20; 12; 1 ; 0 wpong
: s 23 11 3 39 capable
: s 6 : 15 : 24 gavailable
40 3 10; 0¢ 1 ¢ 3 yninteresting
1 s ¢ 1l 15 s 35 successful
46 3 : 2: 0 : 0 ynprepared
22 3 23: 73 0 ¢ rejecting
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1.
2.
5.
4.
5.
6.
7.
8.
9.
10.
1ll.
12.

good
unfriendly
stimulating
positive
unhelpful
right
incapable
unavailable
interesting
unsuccessful
prepared
acceptant

good
unfriendly
stimulating
positive
unhelpful
right
incapable
unavailable
interesting
unsuccessful
prepared
acceptant
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Assistants ,

34 ¢+ 13 3 8 0 ¢ 0 bed

: . 5 3 13 : 36 friendly

: .37 3 0 0 @uil
18 3 15 ¢ 15 ¢ 1 : 0 negative
0: 03 3 2 11 : 38 helniul

. 8 :34k 3 13 0 wrong

. 0 5 : 10 : 40 capable
1. 03 4 s 13 : 36 available
10: 10 : 31 : 1 0 uninteresting
0: 011l ; 12 : 32 successiul
46s 63 3 : 2: 1 unprepared
gy 7 318 s+ 03 0O rejecting

Cooperation among Instructors

44,3 5+ 5 s 03 0
_0z: 0: 3 ; 10 33
L0s 83 5 3 03 O
35¢ 13 s 3 13 1
0: O 3 s 15: 34
19: 15 3 16 :_ 0 0
0« .12 ¢ 11 29
2, 1,12 . 13, 25
32 11 : 8 3 0: 0
0 1 6 3 93 36
31s 11 ¢ 7 & 23
97+ 10 312 3 2 :

bad
friendly
dull
negative
helpful
wrong
capable
available
uninteresting
sucecessiul
unprepared
rejecting




.- : ' Written Packages

4
.

f 1. good 34 ¢ 19 3 1 s 0z 0O bad

2. useless 0 ¢ 0 1 : 13 : 40 wvaluable

3. stimulating 25 ¢ 23 ¢+ 3 3 3 : 0 dull

? 4, positive 28 3 20 3 5 : 03 0 negative

/ 5. unorganized 0 ; 1l: 3 : 13: 29 organized

| 6. impractical 0 ; 0 4 : 13 : 36 practical
7. passive 0 s 214 5 20; 16 active
8. important 36 ; 15 1 : 0: 1 wunimportant
9. satisfying: 24 3 27 3 1 : 2 0 disappointing
10. unsuccessful 0 s 23 0 22: 30 successful

Taped Visual Program

1. good 28 ¢+ 19 ¢ 5 : 0: 1 Dbad

2. useless 0 ¢ 0 3 3 16 s 34 wvaluable

3. stimulating 19 ¢ 23 ¢ 8 : 33 0 dull

4, positive 22 2 21 s 9 ¢ 1l 0 negative

5. unorganized 0 3 0 2 s 14 3 37 organized

€. dimpractical 0 ¢ O0s 4 3 16 : 34 practical

7. passive 0 ¢ 5310 s 20 : 17 active

8. dmportant 30 ¢ 18 ¢ 4 ¢ 2 3 1 unimportant
9. satisfying 19 3 27 ¢ 6 ¢ 1 0 disappointing
10. unsuccessful 0 s 1: 3 3 25 24 successful




good
useless
stimulating
positive
unorganized
impractical
passive
important
satisfying

unsuccessful

good
useless
stimulating
positive
unorganized
impractical
passive
important
satisfying

unsuccessful

Presentation

Pretest-Posttest Procedures

bad

valuable

dull

negative
organized
practical
active
unimportant
disappointing

successful

22

21 ,

1

2

20

20 ,

bad

valuable

dull

negative
organized
practical
active
unimportant
disappointing

successful
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Behavioral Objectives
1. good 31 ;20 : 1: 0 O bpad
2. useless 0 :+ 1 : O0: 9 : 44 wvaluable
3. stimulating 27 : 18 s 6:_ 0 : 1 cull
L 4, positive 29 + 18 : 4 ¢ 1 : 0 negative
5. unorganized 0 :_0 :__0: 13 : 338 organized
‘ 6. impractical _0_:_ 0 2: 13 :_ 37 practical
7. passive 2 s 2 : 83 16 : 23 active
8. dimportant 36 13 ¢+ 23 0 : 1 unimportant
9. satisfying 23 : 20 ¢ 7: 3 : 0 disappointing
lO.‘ unsuccessful 0 : 0 s 63 20 s 28 successful
Research Studies
1. goodl 23 $ 24 ¢ 3: 1 : 0 Dbad
2. useless 0 s 2 : 03 18 : 31 . valuable
3. stimulating 19 ¢ 21 ¢ 8: 23 1 dull
4., positive 22 2 19 3 8: 2 : 0 negative l
5. unorganized 0 : 1 3: 15 : 32 organized
6. dmpractical 0 s 2 s 23 20 3 27 opractical
7. passive 1 s 2 s 103 17 : 21 active ;
8. important 39 $10 ;. 1: 2 : O wunimportant
9. satisfyingy 16 ¢ 24 ¢ 8: 4 : 0 disappointing ;é
! 10. ~unsuccessful 0 s 43 43 27 3 17 successful §
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2.

5.

good
useless
stimulating

positive

unorganized

impractical

‘passive

,important

satisfying

unsuccessful

good
useless
stimulating
positive
unorganized
impractical
passive
important
satisfying

unsuccessful

Criterion Measures

24

« 243 2 3 0 s 1 pad

0‘: 1: 2 3 7 336 wvaluable

16 ¢z 27 3 4 ¢ 2 e 1 dﬁll

20 : 263 4 3 1 : O vnegative
0; 1g: 1 :19 : 30 organized
0: 1 2 :19 : 30 practical
1, 111 ;18 ; 16 active

A37 . 123 0 ¢ 1 : 1 ynimportant

17 » 283 2 : 3 : 2  disappointing
0s 13 3 :23 : 24 sguccessful |
Experimental Design

35 34 113 5: 1 : 1 bad
00 1; 13 5 3 42 vyaluable

23 4 19; 6.; 3 ; 1 qull

23 o 203 7 : 1 3 1. negative

"0z 13 5315 : 31 organized
0 s 1g: 4313 : 34 practical
1: 13 14316 ; 18 active

41 s 83 1l 0 : 1 unimportant
18 s 153 9: 4 : 0 disappointing
0s 43 8323 2 17 successful
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INTRODUCTION

Prior to the 1967 Annual Meeting of the American Educational Research Association
in mid-February 1967, a group of nearly 70 educational researchers gathered together
with a staff of six instructors and assistants to pursue the study of the design and
analysis of comparative educational experiments. Part of the costs of the operation
of this Presession was met by a grant to AERA from the U.S. Office of Education.

(The larger portion of the costs, viz., the personal expenses incurred by the parti-
cipants was borne by the participants themselves.) The 1967 Presession on Design of
Comparative Experiments was one of a program of six AERA Research Training Presessions
for 1967.

The evaluation of the 1967 Design of Experiments Presession was made easier because
techniques, instruments, and an evaluation strategy had been devised by the Center for
Instructional Research and Curriculum Evaluation of the University of Illinois in their

evaluation of a AERA 1966 Presession. The "Report of the Evaluation of the AERA 1966

Presession on the Design of Educational Experiments" by Robert E. Stake, Gene V. Glass,

and Peter A. Taylor is available to persons with special interests in research training
from CIRCE, 270 Education Building, University of Illinois, Urbana. Because no funds
were available for evaluation of the 1967 Design of Experiments Presession, this

evaluation report hardly compares favorably with its immediate predecessor.




OBJECTIVES

The principal statements of objectivéshhere the following:

"The proposed 5-day presession is intended to improve the research skil!.
of the paréicipants in designing, conducting, and analyzing controlled variable-mani-
pulating experiments in an educational context. Upon completion of the presessiom
the participants should be able to select the most appropriate design for a given
problem, collect data in accordance with the design, and correctly analyze and
interpret the results of the experiments."

"The participants should acquire or reacquire approximately thirty verbal
concepts relevant to designing experiments and prerequisite too much of the latter
discussion by Stanley and others at the presession. Examples are 'comparative study’,
texperiment®, 'randomness', 'factorial design', and ‘covariable'.”

"The participants should relate the sources of internal and external
validity discussed in the Campbell-Stanley chapter to designing educational experi-
ments, énd to help them understand that in the chapter little consideration is given
to statistical analysis, the power of significance tests, point estimation, and inter-
val estimation."”

"The participants should recognize and define crossed and nested factors;

fixed, random, and finite factors; and should determine sources of variation, degrees

of freedom, sums of squares, and expected values of mean squares for most balanced
(equal n's) analysis of variance designs."
"The participants should determine appropriate combinations of mean squares

to obtain unbiased estimates of variance components in the random effects analysis

of variance model; and should make an appropriate choice of or ‘construct' an app-op Lute

torror term' for almost any analysis of variance design."




"The participants should be able to read tables reporting the effects of

violation of ANOVA assumptions on the power and level of significance of the F-test;

and should be able to establish confidence intervals around contrasts in a set of

group means by the methods of Scheffe' and Tukey."

Classes of objectives for Presession on the Design of Comparative Experiments

Upon completion of the Presession participants should be able to:

1.

10.

11.

Interpret the threats to internal and external validity related to a
given experiment.

Identify the experimental unit involved in any experiment and compare
it to the unit of statistical analysis.

Describe the operations involved in each of the experimental and quasi-
experimental designs deséribed by the Campbell and Stanley chapter.

Explain how rindomization and blocking function to minimize bias and
how blocking further results in increased precision.

Distinguish between main and nested classifications and between fixed,
random, finite, and mixed models.

]
State the assumptions underlying a given analysis and describe the
effects of failure to meet a given assumption (heterogeneous variances,
non-normality, repeated measures designs).

Write the linear model and determine expected mean squares and degrees
of freedom for a given experiment. Compute sums of squares, mean
squares, and appropriate F ratios. .

Graph and interpret various degrees of interaction.

Distinguish between planned and ex-post-facto comparisons between
levels of a clasification. Compute orthogonal contrasts, Scheffe

and Tukey tests.

Identify appropriate analytic technique for unbalanced designs.

Perform and interpret analyses of covariance.

Surely no finite listing can capture much of what is sought and attained in any

instructional program. The above objectives are merely class names within which

there were multitudes of goals for participants' knowledge and behavior. Our

actval specific objectives -~ many of which were not even known to us = could only

be known through an exhaustive study of the instructional materials, video tapes

of lectures,

etc.
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CIRCE
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Dr. Kenneth D. Hopkins (Instructor)
Laboratory of Educational Research
School of Education

University of Colorado

Dr. Jason Millman (Instructor)
School of Education
Cornell University

Mr. Thomas 0. Maguire (Assistant)

CIRCE
University of Illinois

Mr. Andrew C. Porter (Assistant)
Department of Educational Psychology

University of Wisconsin

Mr. Louis A. Pingel (Assistant)
Department of Educational Psychology

University of Wisconsin
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SELECTION OF PARTICIPANTS

Applications were received through the mail and screened by the Presession
Director. A total of l44 applications were received for 75 openings. Criteria used
for selecting participants were as follows:

1. Doctorate. It has been decided that applicants not holding the doctorate
continued to have opportunity to develop skills in the design of experiments through
regular doctoral programs. Two doctoral students were admitted, however, for special
reasons.

2. Age. Age was given some small consideration in selection in accordance with
its importance as indicated by correlational data in the Evaluation Report of the
1966 AERA Design of Educational Experiments Presession (which see).

3. TFormal training in statistics. Because of the level of the instruction
in the Presession, it was necessary to assume that every participant had training
in statistics equivalent to one course. Accordingly, applicants who reported no
formal course work in statistics were eliminated. (NOTE: 45 of the 144 applicants
were eliminated on criteria 1-3).

4. Estimate of potential contribution to educational research. Data on
institutional affiliation, percent of time in research, publication history, and

past research activity were combined judementally by the selection committee into

a single estimate of '"potential contribution to educational resecarch". After
criteria 1-3 above, this criterion was used exclusively in selection.

A group of 15 "stand-bys", who narrowly missed selection, was. designated. These
persons were to be given the épportunity to attend the Presession in the event that
some of the 75 selected participants could not attend. Nine of the 75 participants
notified the director some time after December 21, 1966, that they could not attend.

In most cases this notice was received too late for the notification of "stand-bys'\

However, two "Stand=bys" were invited to attend two days before the Presession began,

and they graciously accepted.




1t should be noted that AERA membership was not a requirement for participation

in the Presession; it was not even observed by the selection committee. Of 65

participants, 13 were pot members of AERA,

The following notice was mailed to the 75 persons selected as participants from

the 144 applicants:

1967 AERA Presession on the Design
and Analysis of Comparative Experiments

Applicants Selected to Participate in the Design and Analysis Presession
Gene V. Glass, Kenmeth D. Hopkins, Jason Millman

DATE: December 21, 1966

It is our pleasure to inform you that you are one of the 75 persons whom we
have chosen from among 140 applicants to invite to participate in the 1967 AERA
Design and Analysis Presession. A roster of the participants is enclosed in this
letter. It is our hope that you and the 74 other chosen applicants will accept
our invitation and join us at Grossingers Resort Hotel from February 11, 1967
through February 15, 1967.

TIf for any reason you find it impossible to attend the Presession for the full
five days, please telephone or write me immediately to withdraw so that one of the
several excellent alternates we had to turn down can be given your position.

Participants should check into Grossingers Resort Hotel (Located in Grossinger,
New York, in the Catskill Mountains approximately 80 miles north of New York City)
in the afternoon or evening of Friday, February 10, 1967. The Short Line Bus leaves
the Port of Authority Building (40th Street and Eighth Avenue) for Grossingers at
regular intervals. The round trip fare is $9.90. It will not be necessary for you
to make your own reservations at Grossingers; you need only check in on February 10,
1967. All participants will be placed in double rooms soO that the total expense
for room, meals, and tips can be held to only $108 for the full five days. If two
of you wish to "double-up' with another participant, notify us by January 8, 1967,
the date when we submit the reservation list to Grossingers. Those who do not
express a preference for a roommate will be randomly paired--within sexes.

In the weeks prior to February ll, 1967, we hope that you will prepare yourself
to benefit maximally from the Presession. 1f time permits, it would be advisable to
review the principals of the one-factor analysis of variance, appropriate portions
in Hays' Statistics for psychologist (Chapter 12 and 13), Linquist's Design and
Analysis of Experiments in Education and Psychology (Chapters 2 and 3), and Winer's
Statistical Principles in Experimental Desigm (Chapters 2 and 3), are gexcellent for
this purpose. Ferguson s second edition (1966) of Statistical Analysis in Psychology
and Education and Walker and Lev's Statistical Inference (1953) are also excellent
review materials. A knowledge of approximately the first one-third of D.T. Campbell
and J.C. Stanley's "Experimental and Quasi-experimental Designs for Research on
Teaching', Chapter 5 in N.L. Gage's (Editor) Handbook of Research on Teaching will
be basic. Casual reading in such sources as D.R. Cox's Planning of Experiments,
R.A. Fisher's Design of Experiments, or W.C. Guenther's Analysis of Variance would
enhance your preparation but is not, of course, requisite to participating.




'y

] We shall rely entirely on specially prepared mimeographed instructional materials.
The materials which you will be given at the Presession should be reasonabl self-

sufficient, though undoubtedly you will wish to bring along a few reference works

Erom your personal library. The jnstructional staff will make available a large

?umber of reprints and unpublished papers from their own holdings.

;

i

; You may expect a final mailing in early February 1967 containing last minute
information. If you have specific question which must be answered immediately, do
not hesitate to write us at 270 Education Building, University of Illinois,

Urbana, Illinois 6180L.

Thank you for your expression of interest in our Presession. We look forward

to working with you.

“ﬂ""m‘
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PARTICIPANTS

Design and Analysis of Comparative Experiments

Dr. Donald H. Ackerman
Southern Connecticut State College
501 Crescent Street

New Haven, Connecticut 06515
(teacher training)

Dr. Dolores F. Ahrens
Educational Testing Service
Rosedale Road

Princeton, New Jersey 08540
(elem. school curric. eval.; test construc,)
Dr. Melvin Arnoff

Department of Elementary Education

Kent State University

Kent, Ohio 44240

(development of conceptualization;

esp. is soc. stud.)

Dr. Carl Auria

Bureau of Educational Research

Kent State University

Kent, Ohio 44240

(creativity; struc. of intell.; school
dissatisfaction; struc. of knowledge)

Dr. Glenn D. Berkheimer

Science and Mathematics Teaching Center
E-30 Holmes Hall

Michigan State University

East Lansing, Michigan 48823
(strategies in educ. innovation)

Dr. Robert P. Boger

University of Texas

1709 San Antonio Street

Austin, Texas 78700

(pre-school educ.; cult. depriv.)

Pr. Edward Caldwell

University of South Florida

202 Holland Avenue

Tampa, Florida 33600

(test construc,; coll. program eval.)

Dr. James P. Campbell

University of Pennsylvania

Graduate School of Education

3700 Walnut Street

Philadelphia, Pennsylvania 19104 .
(multi-variate anal., personnel gselect.)

in Education

=)

Dr. G. Phillip Cartwright

College of Education

University of Hawaii

1776 University Avenue

Honolulu, Hawaii 96822

(lang. res. and anal.; ment. retard.)

Dr. Virgil E. Christensen
Ohio State University

980 Kinnear Road
Columbus, Ohio 43212
(vo-tech. educ.)

Dr. Richard M. Clark

Education 222

State University of New York at Albany
Albany, New York 12203
(learn.-thinking)

Dr. Harry J. Clawar

Educational Records Bureau

Lawrence Park Apartments Building 3 Apt. 11
9W and Hickey Street

Piermont, New York 10968

(personality and achiev.)

Dr. William J. David
School of Education
University of Denver
University Park

Denver, Colorado 80210

Dr. Terry Denny

Purdue University

156 Sumac

West Lafayette, Indiana 47901
(prediction of elem. sch. achiev.; read.,
diverg. thinking)

Dr. Vincent R. D'Oyley

Ontario Institute for Studies in Education
Department of Measurement & Evaluation

102 Bloor Street West

Toronto 5, Ontario, CANADA

(Eng. testing; univ. admin. testing)

Dr. William W. Farquhar
Michigan State University

439 Erickson Street

East Lansing, Michigan 48823
(prediction of acad. motivation)



). Albert R. Elwell Dr. Lawrence Gold
;esting Services Office of Research and Evaluation
Jestern Michigan University Hunter College
Kalamazoo, Michigan 49001 City University of New York
gmeasmt and eval.) 535 East 80th Street
: New York, New York 10021
@r. Shirley C. Feldman (read.)
The City College
630 West 246th Street Dr., William L. Goodwin
Bronx, New York 10471 Department of Education
(early read.; eval. in pre-read.) ‘ Bucknell University
% Lewisburg, Pennsylvania 17837
Dr. Gordon Fifer (motivation; remed. read.; enrichmt.)
Hunter College
210 East 68th Street Dr. Robert T. Gray
New York, New York 10021 Bureau of Educational Research
=(cross-cu1t study of mental abilities; San Diego State College
eval.) San Diego, California 92115
: | (comput. assist. ins.; acad. predict.)
Dr. John T. Flynn
Department of Educational Psychology Dr. Arden D. Grotelueschen
Room 335 Columbia University
‘University of Connecticut Teachers College
Storrs, Connecticut 06268 450 Dodge Hall
(anx. and learning; p¥rcg. ins.) New York, New York 10027
| ("advance organizers' in learn. and ins.)
'Dr. Edward B. Fry
‘Reading Center Dr. E. Harold Harper
‘Rutgers University Research & Development Center
'New Brunswick, New Jersey 08901 University of Wisconsin
' (read., prog. ins.) 1404 Regent Street
i Madison, Wisconsin 53711
Dr. Malcolm L. Fleming (elem. math. educ.; teach. training)
" Audio Visual Center
Indiana University Dr. Robert R. Hayes
' Bloomington, Indiana 47401 Bureau of Research
(educ. technology; percep. and learn.) Department of Public Instruction
Box 911
Dr. Bernadette M. Gadzella Harrisburg, Pennsylvania 17101
' Department of Education (teach. educ.; read.; driv. educ.)
 Wisconsin State University
" Oshkosh, Wisconsin 54902 Dr. Fred K. Honigman
 (res. design; eval.) Department of Education
: Villanova University
' Dr. William B. Gillooly Villanova, Pennsylvania 19085
' Department of Education (teach.-pupil interact.)
" The Johns Hopkins University
'~ North Charles Street Dr. Kenneth H. Hoover
 Baltimore, Maryland 21218 Department of Education
(verb. learn.; literacy ins.) Arizona State University
Tempe, Arizona 85281

(#} (attitudes-values)




Dr. Charles E. Johnson
Research & Development Center
University of Georgia

122 Baldwin Hall
Athens, Georgia
(pre-sch. educ.)

30601

Dr. Harry W. Johnson

Research Office

Office of Superintendent of Public Instr.
P. O. Box 527

Olympia, Washington 98501

(read.; spell.)

Dr. M. Virginia Keith

Department of Psychology and Education
University of Ottawa

Ottawa, Ontario, CANADA

(advis. grad. stud.)

Dr. Edward F. Krahmer

Bureau of Educational Research
University of North Dakota

Grand Forks, North Dakota 58201
(res. dissemination; res. training)

Dr. Robert E. Kraner
Department of Education
University of Arizona
Box 507

Tucson, Arizona 85700
(eval. of curric.)

Dr. Gordon P. Liddle

West Education Annex

University of Maryland

College Park, Maryland 20740

(pupil personnel serv.; cult. handicaps)

Dr. Ann Litchfield
University of Chicago

5835 South Kimbark

Chicago, Illinois 60637

(use of leisure time--adults)

Dr. George E. Mason
116 E Baldwin Hall

. University of Georgia
Athens, Georgia 30601
(pre-sch. read.)

Dr. Martha J. Maxwell

Reading & Study Skills Lab.
University of Maryland

College Park, Maryland 20740

(read.; concentration; acad. predict.)

Dr. Ebert L. Miller

Office of Research

Ball State University

Muncie, Indiana 47306

(Eng. curr,.; commun. skills; spec. educ.)

Dr. Martin B. Miller

Craduate School

Yeshiva University

55 Fifth Avenue

New York, New York 10003
(affective learn.; ment. retard.)

Dr. Richard Mowsesian
University Hall 111
University of Texas

Austin, Texas 78700

(career develop.; counseling)

Dr. Gerald Lewis Natkin

Coleman Hall Bl11l7

Bucknell University

Lewisburg, Pennsylvania 17837

(learn.; anx.; concepts learn.; comput.
assist. ins.)

Dr. Carl B. Nelson

Music Education

Cortland College

State University of New York
Cortland, New York 13045
(music educ.)

Dr. Helen Y. Nelson
Department of Education
Cornell University

Ithaca, New York 14850

(home econ. educ.; prog. ins.)

Dr. Eldon J. Null

F-15 South Campus Courts
Purdue University
Lafayette, Indiana 47907
(organization theory)




v
i
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5,

br. Arthur V. Olson Dr. Melvyn I. Semmel

College of Education School of Education
University of Georgia ' University of Michigan
Athens, Georgia 30601 Ann Arbor, Michigan 48103
(read.) (lang. behav.; ment. retard.)

3 23 L

;Br. Dieter H. Paulus Dr. Lee S. Shulman

Bureau of Educational Research College of Education

University of Conmnecticut Michigan State Umiversity

‘Storrs, Connecticut 06268 East Lansing, Michigan 48823 |
‘(natural lang.; comput. applic. to educ.) (cog. proc.; lang. acquis.; discov. learn.)

.

‘Dr. William K. Poston, Jr. Dr. William T. Stickley
Center for Educational Advancement Western Reserve University
.39 South Hibbert | Medical School
‘Mesa, Arizona 85201 2107 Adelbert Road
~ (admin.; superv.; leadership) Cleveland, Ohio 44106
; ' ' (medical educ.; educ. techmol.; curric,)’
' Dr. Marion il. Potts
. State University of New York ' Dr. Deena Teitelbaum
. Child Study Center o . Board of Education A
' Cortland, New York 13045 , 110 Livingston Street
(lang. develop.; ins. strategies) Brooklyn, New York 11226
| : ‘ . (teach. trairning; measmt .-eval.)
 Dr. Grayce A. Ranson
' NCL-USC Reading Center Dr. Philip A. Tripp
" University of Southern California Division of Higher Education
. 5000 Hollywood Boulevard U. S. Office of Education
Los Angeles, California 90027 | 400 Maryland Avenue, S. W.
 (read.; diag. ins.) Washington, D. C. 20000
‘ (higher educ.; stud. develop.)
Dr. Charles H., Rogers ‘ ‘
123 Tompkins Hall Dr. John J. Walsh
North Carolina State University Office of Educational Research
Raleigh, North Carolina 27600 , Bostoa College
(occupational educ.; curric.) Chestnut Hill, Massachusetts 02167
: : , (attitude measmt.; eval. of innovations)
Dr. Mary Budd Rowe
Department of Science Education Dr. Jonathan R. Warren :
Teacher College - College Student Personnel Institute
' Columbia University 165 East Tenth Street
New York, New York 10027 Claremont, California 91711
‘ (late adol. develop.)
. Dr. Reuben R. Rusch '
~ State University of New York at Albany Dr. Bert W. Westbrook
Western Avenue 126 Tompkins Hall | ‘
Albany, New York 12203 | North Carolina State University at Raleigh
(creativity; develop.) Raleigh, North Carolina 27600
' (measmt.; cog. proc.)
" Dr. William O. N. Scott
. Baldwin Hall
iﬂ)University of Georgia
=" Athens, Georgia 30601
(curric.; teaching)




Dr. Kinnard P. White
206 Burton Hall

University of Minnesota
Minneapolils, Minnesota 55400

(teach. training; career develop.)

Dr. Willavene S. Wolf

Ohio State University

2889 Neil Avenue

Columbus, Ohio 43202

(eye movements; critical read.)

Dr. Paul L. Wood

Baldwin Hall

University of Georgia

Athens, Georgia 30601

(measmt.-eval. of curric. for young child.)

Dr. Albert H. Yee
C.A.S.E.A.
University of Oregon

Eugene, Oregon 97403
(social interact.; curric. develop. and eval.)
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DESCRIPTION OF THE PARTICIPANTS

Sixty-eight participants attended the Presession and took part in the bulk of

he evaluation. In this section,65 of the participants will be described in terms

f biographical variables; the data were gathered prior to the Presession on the

%pplication Form (see Appendix). The participants will be described and compared

;ith participants in the 1966 Design Presession by reference to 9 variables:

1.

Sex: Number of males--56, number of females--9.
(1966: Males - 44, Females - 6).

Age: Mean age--37.19 years
Standard deviation(s)--6.62 years
(1966: M=37.2; s=6.4).

Year in Which Doctorate was Awarded:
M--1961.44, s=--4.35
(1966: M=1952.80, s=21.88).

Research Productivity:

No. of publications in scholarly (referred) journals for which
participant is sole or joint author. M=3.46; s=3.63

(1966: M=2.18; s=3.26).

Formél Training (Course Work) in Applied Statistics:
64 of 65 participants reported having taken course work in
Mstatistical techniques. (1966: 49/50).

Formal Training in Mathematics:

a. Proportion reporting course work in math statistics--11/65
(1966: 9/50).

b. Proportion reporting course work in calculus--23/65
(1966: 19/50).

Formal Training in Testing and Measurement:

a. Proportion reporting course work in educational and psychological
testing--63/65; (1966: 41/50).

b. Proportion reporting course work in psychometrics~-~41/65;
(1966: 24/50).

Nature of Employment (Research vs. Teaching): !
Percent of time allotted to research. M=58.0, A=27.0. (1966: M=39.9, ;

s=31.4).

Funded Research Activity:
Average number of completed, funded research projects for which

participant was first or joint author--M=1.20, s=1.09
(1966: M=0.47, A=1.07).




Table 1

Geographic Distribution of Participants

The participants came from 23 States, the District of Columbia, and

Ontario, Canada. The States and number of participants each contributed

(if more than one) are as follows:

Ariz. - 3 Hawaii

Cal., - 3 Ill. Pa. = 5

Colo. - 2 Ind. - 4 Tex. = 2

Conn. - 3 Md. - 4 Wash.

Fla. Mass. Wis.

Ga. - 4 Mich. - 5 On.,Ca. - 2
Wash.,D.C.




SCHEDULE OF ACTIVITIES

Participants arrived at Grossingers Resort Hotel during the day (Friday)

breceding the commencement of the Presession. Arrangements for travel and

funding of their stay were left to each participant.

| The intended schedule of activities appears as Table 2. This is the schedule
drawn up by the Director prior to the Presession. The following modifications of
the intended schedule occurred: 1) starting times for morning, afternoon,and
evening meetings were changed to 9:30 A.M., 2:15 P.M., and 8:30 P.M. to conform

to the schedule of meals at the hotel; 2) on the basis of questionnaire results
(to be described under "Formative Evaluation" below) the Tuesday evening lectures
were switched to Tuesday morning and replaced with small-group discussions on topics
of special interest to the participants; 3) the Wednesday afternoon cocktail party
was switched to Tuesday before the evening meeting as the participants expressed

a desire to adjourn earlier on Wedncsday. (A bus was chartered to take the parti-

cipants to the AERA Annual Meeting site - New York City - on Wednesday afternoon.)




Table 2

Intended Schedule of Activities

AT S

§ Persons Inv. Materials
5 > ¢ -
205 F | BEYES
% | b ot o o @k
? 31 3 h o 8l B8
- 0 ) e m ol O
: ct fa Lo} = cH e
, O cr 0 n = 0o
; Rl @ B o] B
‘ 1] ct 3
wn Y
i ;-a
Friday, February 10, 1967 .
8:30 p.nm.
Planning meeting for Instructors and
Assistants X X
Saturday, February 11, 1967 .
9:00 a.m.
Saluation and introduction of staff. X X
9:10 a.m.
Administration of cognitive structure
instrument X X E-1%
9:30 a.m.
a. Iecture-~Principles of Design and
Analysis (Glass-Millman). X X IM-1
IN-2
M-3
TM-6
b. Evaluation of Lecture X E-8
1:30
a. Lecture--Principles of Experimental
Design and One-factor ANOVA; X X IM-1
Experimental unit vs. unit of analysis. IM-2
Glass) IM=3
b. BEvaluation of ILecture ‘ X IM-6 E-8
6:30 p.m.
Cocktail party and social hou.
T:30 p.m.
a. Individual participants work on problem
sets. X X X PS~1
pPS-2

¥These notations are codes with which mimeographed instructional materials,
problem sets, and evaluation materials were identified.
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30 p.m.
b. Administration of mastery tests

{’l' B
g‘ .‘

ity Pebruary 12, 1967.

‘OO a.ie

a. Score and summarize responsas to
mastery tests.

b. Participants prepare (in writing)

questions over content to be
sutmitted to staff

:30 p.nm.

a. lecture--Rules of Thumb for Performin

ANOVAs. (Millman)
b, Evaluation of ILecture

[:00 p.m.

a. Iecture--Continuation of "Rules of
Thumb. .." (Millman)

b. Evaluation of Lecture

8:45 p.m.
Response by instructors to questions

submitted in a.m. by participants

9:00 p.m.
Distribution of fommative evaluation
instrument

! Monday, February 13, 1967.

9:00 a.m.

a. Collection of formative evaluation

~.

sI0qonIqsul

squeqlsISsy

squedTo13Ied
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pPS-2
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1:30

1:40

T:00

b. Individual participants work on
problem sets

c. Administration of mastery tests

d. Tabulation of responses to formative
evaluation instrument

p.m.

Discussion of formative evaluation results
p.m.

a. Lecture--Analysis of Covariance
Designs (Hopkins) X

b. Bvaluation of lecture

¢. Scoring of mastery tests

Pomo

a. lecture--Consequences of Failure to
Meet ANOVA Assumptions (Glass)

b. Bvaluation of Lecture

Tuesday, February 14, 1967.

9:00

1:30

a.m.
a. Participants work on problem sets

b. Participants prepare, in writing,
questions for the staff

c. Administration of mastery tests

pomo

a. Lecture--Planned and Multiple
Comparisons (Hopkins)

b. Bvaluation of lecture

c. Scoring of mastery tests

SI090oNI3SUT

SqUBLSISSY

squBd TOTI 8]

STBTI91EN
TBUOT3ONI}SUL

STBTIS3BN
uotTqenTeAd

E-2

E-8
E-5

E-8

E-10

N

Y
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7:00 p.m.

a. Iecture--Analysis of Covarilance and
Repeated Measures Designs (Hopkins
and Glass)

Response to questions from
participants

Evaluation of Lecture

Wednesday, February 15, 1967.

9:00 a.nm.

a. Individual participsnts work on
problem sets

b. Mastery tests

1:30 p.m.

a. Administration of cognitive structure
instrument

b. Administration of participant critiqu
form.

2:30 p.m.

Cocktail party and adjournment
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MATERIALS UTILIZED DURING THE PRESESSION

Each staff member brought with him, a selection of material supplementary to
his lectures. These handouts provided either background reading to the lecture;
or a more detailed, formalized presentation of the content (or, of course, both).
Generally, the background reading was not provided in sufficient time for the
participants to have an opportunity to look through it before the lecture.

A list of the material received by each participant follows:

Instructional Materials and Evaluation
tnstruments Used in 1967 Presession on Design of Experiments

T. 1Instructional Materials

A. "Notes on Sources of Internal and External Experimental Invalidity",
by Gene Glass. pp. 3.

B. "Illustrations of Sources of Internal Tnvalidity", by Gene Glass.
Pp. 2.

C. "Elementary Experimental Design--An Expository Treatment", by
Julian Stanley. pp. 23.

D. "The Experimental Unit and the Unit of Statistical Analysis:
Comparative Experiments with Intact Groups', by Gene Glass.

pp- 8.
E. VANOVA Interactions in Factorial Designs', by Jason Millman. pp. 7.

F. PROBLEM SET to accompany ANOVA Interactibns in Factorial Designs,
by Jason Millman. pp. 5.

G. "Analysis of Variance in One-Factor Experiment", by Gene Glass. Pp. 19.
4. "Exercises in Determining Power of the F-Test", by Richard Schutz. pp. l.

1. "Rules of Thumb for Writing the ANOVA Table", by Jason Millman and
Gene V. Glass. pp. 18.

J. PROBLEM SET to accompany 'Rules of Thumb....", by Jason Millman. pp. 20.

K. "Unweighted Means Analysis-=Disproportional Subclass Numbers. Example
Problems", by Kenneth Hopkins. pp. 1.

L. "Unequal and Disproportional Cell Frequencies =~ Problem Sets', by
Kenneth Hopkins. pp. 3.

M. "Consequences of Failure to Meet the Assumptions Underlying the Analysis
of Variance'. Gene V. Glass. pp. 37.




"Exercises on Consequences of Failure to Meet ANOVA Assumptionéﬁé by
Gene Glass. pp. 2. o

"Multiple Comparisons Procedures", by Gene Glass. pp. 24,

Multiple Comparisons -- Problem Sets and Notes, by Kenneth Hopkihs.
pp. l6. o

"A Scheme for Proper Utilization of Multiple Comparisons in Reééérch:
A Case Study Illustrating Need by Kenmneth Hopkins and Russell A.
Chadbourn', pp. 6 plus one figure. o

"Analysis of Covariance: Its Nature and Uses" by William Cochréh.
pp. 61.

"ANCOVA Lecture Problem", by Kenneth Hopkins. pp. 1.
"ANCOVA -- Problem Sets", by Kenneth Hopkins. pp. 8.

"Handout to Accompany Lecture on Repeated Measures Designs', by
Gene V. Glass. pp. 2.

MpA Critique of Experiments on the Role of Neurological Organization
in Reading Performance", by Gene Glass. pp. /0.

7. Evaluation Instruments

Mastery Test on Experimental Design. 10 items, 2 pages-

Mastery Test on Rules of Thumb for Writing the ANOVA Table. 24 items, 4 pages.

Analysis of Covariance - Test Questioms. 38 items, 3 pages-

Mastery Test on Consequences of Violation of ANOVA Assumptions. 6 items,
1 page.

Multiple Comparisons - Test Questions, 20 items, 3 pages.
Mastery Test on Repeated Measures Designs. 3 items, 1 page.
Unequal Subclass Numbers - Test Questions, 23 items, 4 pages.

Assessment of Judgments of Design and Analysis Concepts. Semantic
Differential Format -- 14 concepts, 16 scales; 4 pages.

Formative Evaluation. 24 items, 1 page.

Participant Evaluation of Presession: 24 main categories of questionms,
4 pages.

Staff Evaluation Form, 1 page.




EVALUATION

Formative Evaluation

Properly obtained and applied, information received from formative evaluat-
ion enables adjustments to be made in the on-going program. In this instance it
was decided to attempt such an evaluation session during the course of the Pre-
session. |

Accordingly, a short questionnaire was prepared in advance which would provide

that data by means of which the Director could decide whether changes in the schedule

were necessary or not. The formative questionnaire was administered on Sunday even-
ing. The questionnaire and a tabulation of responses for 25 randomly selected

participants appear in Table 3.
Table 3
Formative Evaluation Questionnaire

Key: SA (Strongly Agree), A (Agree), ? (Undecided), D (Disagree), SD (Strongly
Disagree).

1. The objectives of this program were clear to me¥* 8 14 1 1 1 %
2. The objectives of this program were not realistic 0O 1 4 8 8 f
3. The participants accepted the purposes of this program 5 10 2 3 4 é
4. The objectives of this program were not the same as my 1 3 2 11 8 E

ob jectives 5
5. I have not learned much new 0 1. 0 14 10 é
6. The material presented seemed valuable to me 12 11 2 O 0 é
7. I could have learned as much by reading a book 1 0 0 13 11 ;
8. Possible solutions to my problems are not being considered O 3 5 13 3 %
9. The information presented was too elementary 0 11 0 18 6 g
10. The spe;kers really knew their subjects 22 3 0 O 0 gw;f

#¥Participants were instructed to interpret the past tense as referring to the previous

two days. 3




I was stimulated to think about the topics presented
We worked together well as a group

The group discussions were excellent

There was little time for informal conversation

T had no opportunity to express my ideas

I really felt a part of this group.

My time was well spent

The program met my expectations

Too much time was devoted to trivial matters

The information presented was too advanced

The content was not readily applicable to much research
in education

The Assistants were very helpful
Theory was not related to practice

The schedule should have been more flexible

The formative questionnaire was scored immediately after its administration
as then studied by the Presession staff. It was felt that only three important
mpliéations could be drawn: 1) The participants were generally quite satisfied
ith the lectures and instructional aspects of the program; 2) The schedule appear-
d to be somewhat inflexible (Item #24); 3) Opportunities for small group discuss-
ons should be provided (Items #13, #l4, #15). In an attempt to fit the program more
losely to what the participants appeared to want, the Tuesday evening lectures were
witched to Tuesday morning and replaced with discussions in small groups. Prior to

'uesday evening, topics for discussion groups were solicited from the participants.

he entire group then broke into four small groups in which a common class of problems

writing the ANOVA table, quasi-experimental designs, multiple comparisons, etc.)

r«8 discussed.




Sub ject-Matter Mastery Outcomes

Immediately following the lecture (and in some cases following the execution
of problem sets after lectures) a short mastery test was administered to all parti-
cipants. These tests were short multiple-choice type tests based on the content of

the lecture (or lecture plus problem set) which had just ended.

The purpose of these tests was three-fold: 1) to capitalize on the motivating

force of examinations, 2) to provide evidence to the staff of the success of their
lecture, 3) to provide evidence to the participants of the success of their learn-
ing. None qf these purposes required that the participants identify themselves by
name on the test answer sheet; thus each participant marked his answer sheet with

a code (birth date, social security number, etc.) which only he could identify.
Immediately following the administration of a mastery test, the tests were collected
and scored by the graduate-student assistants. The test scores were tabulated and
given to the instructors who then decided whether a few minutes of a subsequent
lecture ought to be devoted to the clarification of certain topics covered in the
test. The scored tests were returned to the participants at the beginning of the
instructional period following that one in which they were administered.

In all, seven mastery tests were administered. The obtained results for three
of them are reported below. Two of the three tests for which results are given
appear in Appendix II. (For a copy of the "Rules of Thumb" test see the Evaluation
Report of the 1966 AERA Presession on Design of Experiments.)

Title: Consequences of violating ANOVA Title: Rules of Thumb for Writ-
Assumptions ing the ANOVA Table

freq. Score freq.('67)  freq.('66)
22 24

11 23
22
21
20
19
18
17
16
15

MoV PENDN
NN DPLOULOO
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gtle: Repeated Measures Designs Title: Rules of Thumb for Writing
1 the ANOVA Table (cont.)
core freq. Score freq.('67) freq.('66)
- 3 1 14 2 2
. 2 26 13 0
1 25 12 6 2
-0 5 11 1 2
‘ 10 0 0]
g 9 2 1
: 8 1
7 0]
6 1

Comparative data are provided for the test "Rules of Thumb for Writing the
\NOVA Table.". The left column of frequencies are those for the 68 participants
in the 1967 Design Presessionj the right column of frequencies are for 46 parti-
ipants in the 1966 Design presession, who were given the same test. Lest any
invidious comparisons be drawn, we hasten to add that the lectures were different
on the two occasions, slightly more time was devoted to the topic during the 1967
Design Presession, the tests were preceded by substantially different problem
sets, not all 51 participants in the 1966 Presession turned in their tests, and
the 1966 Presession participants were pretested on five of the items only eight
hours before the full test was given.

Pretests of mastery were not administered in the 1967 Design Presessiom.
There is ample evidence that one can show substantial pretest - posttest gains in
subject-matter mastery from the evaluation of the 1966 Design Presession (see
Table 10 of the Evaluation Report of the 1966 AERA Design of Experiments Pre-
session). We wish to venture the opinion that'pretesting (for the sole purpose
of showing pretest =~ posttest gains) of subject-matter which the instructors have
taught successfully to students on numerous occasions is simply a waste of precious
time. Such pretesting is probably only justified when the instructor has serious
dqubts about his ability to teach a particularly difficult concept Or when the

=

~participants are practically an unknown commodity. Pretesting to determine crucial

| . . 4 i r
entry behaviors which participants are assumed to possess 1s & different matter,

. however.
\‘l

'
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An instrument of the type commonly referred to as a "semantic differential"

was constructed in an attempt tO assess participanté conceptions of several con-

cepts dealt with in instruction.

A semantic differential is a rating techniques

used to elicit ratings from a person of each of several "concepts" with reference

to each of several ''scales.’

The scales are seven-point rating scales in which the

extremes represeut bi-polar adjectives and the center of the scale represents

"neutrality”, '"no opinion', etc.

The semantic differential constructed comprised l4 concepts and 16 scales:

Concepts
The ANOVA Table

A 5-factor ANOVA
Non-parametric Tests
Analysis of Covariance

ANOVA Interaction

ANOVA Assump. of Indep.

Internal Validity

The Experimental Unit
Assump. of Equal Var.
Rancomization

Scheffe Mul. Compar.
External Validity
Repeated Meas. Designs

Regression Effect

Scales

Clear
Complex
Worthless
Important
Vague
Logical
Narrow
Useful
Difficult
Practical
Incomprehen.
Inexpensive
Concrete
Interesting
Meaningless

Unsophisticated

123

w
G Y O O

(8]
(o))

7

7

7

Unclear
Simple
Valuable
Unimportant
Precise
Illogical
Comprehensive
Useless

Easy
Theoretical
Comprehensible
Expensive
Abstract

Uninteresting

7 Meaningful

7

Sophisticated

9
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With this semantic differential, 14 (16) = 224 responses are recorded by each

4jperson. The semantic differential was administered during both the first and

last sessions of the Presession. Pretest and posttest means on all 16 scales for

; 4 central concepts (which were so designated before the data were observed) are

‘!‘

. presented in Table 4. Substantial changes in ratings of concepts on several

' scales are apparent. (Intercorrelations of the 16 scales revealed a 'complexity

factor" - scales 2,9 and 16 - an "evaluation factor" - scales 3,4 and 8 - and a

"concreteness factor'" - scales 10 and 13.)

It is interesting to note that the participants tended to change from viewing
the concepts as being theoretical and abstract on the pretest and to viewing them
as more practical and concrete on the posttest. Perceived complexity tended to

change little from pretest to posttest. Moderate changes toward viewing the con-

 cepts as more valuable, useful and important were also observed.

Table 4

Pretes. and Posttest Means on the 16 Scales of the Semantic
Differential for 4 Central Concepts

. "ANOVA "Internal "The Regression
Concept: "5-factor ANOVA" Interaction" Validity" Effect"
Pre Post Pre Post Pre Post Pre Post

Scale
Clear - Unclear 5.6 2.4 4.7 1.8 3.5 1.7 3.9 1.9
Worthless=-Valuable 4.9 6.1 5.0 6.1 6.1 6.6 5.4 6.2
Import.=-Unimport. 3.2 2.1 2.5 1.6 2.3 1.4 2.1 1.6
Vague-Precise 3.6 5.4 4.1 5.3 4.8 5.6 3.7 5.5
Logical-Illogical 3.2 2.1 2.6 1.7 3.1 1.6 2.8 1.9
Narrow-Comprehen. 4.7 5.4 4.5 5.2 5.2 5.7 4.4 5.1

" 1seful-Useless 3.1 2.1 2.4 1.8 1.8 1.4 2.1 1.7
J

s
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Table 4 (cont.)

Concept: "5-factor "ANOVA Winternal "The Regression
ANOVA" Interaction" .Validity" Effect!
Pre Post Pre Post. Pre Post Pre Post
Scale
Difficult-Easy 2.5 3.2 2.5 4.0 45 b4 3.6 4l
Practical-Theoret. 3.6 2.9 3.2 2.6 3.6 2.4 3.0 3.0
Incom.-Comp. 4.3 5.6 4.2 5.6 5.6 6.2 4.8 6.0
Inexpens ive-Expensive 4.3 4.4 4.0 3.8 b 4.2 b4.b 3.9
Concrete~Abstract 4.7 3.4 4.5 3.3 4,1 3.3 4.2 3.9
Interesting-Uninteresting 3.0 2.1 2.3 1.6 2.3 1.6 3.0 1.8
Meaningless-Meaningful 4.4 5.8 4.7 5.9 5.7 6.5 4.8 6.2

Unsophisticated-Sophisticated 5.6 5.9 5.5 5.2 4.5 5.6 4.9 5.2

Assessment of Certain Non-Mastery Outcomes

An inventory of attitudes and opinions toward research practices was administered
to all participants on the first and the last days of the 1966 Presession on Design

of Experiments. An analysis of these data (see the Report of the AERA 1966 Presession

on Experimental Design) revealed little change in attitudes toward research techniques

occurring during the five-day session. For the 1967 Presession, a different approach

to measuring non-mastery outcomes of instruction was taken. (See the preceding 3 pages.)

A) Staff Critique

At the end of the Presession, a 33-item questionnaire was given to each of
the six staff members for completion. The questionnaire dealt with matters concern-
ing the physical environment, the schedule, and the organization of the Presession;
and allowed comments to be made by the staff regarding their perceptions of the parti-

cipants. A copy of the instrument and a tally of the six staff members' responses

appear in Table 5.

et e L e e
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Table 5

Presession Critique for Staff Members

W T G R e o
T A T TR AN
-

IR 2

Endicate your observation and judgment by checking each item in one column at the
feft, then by amplifying your response in the blank at the righf when approysyiate.
?se additional paper if needed. Items not applicable or not subject to youf pbser-
iation should be omitted. Be frank. (C = Commendable; S = Satisfactory;

U = Unsatisfactory)

c 8 U
Tally: 1. Environmental conditions
2 4 0 a. Classroom spaces
2 4 0 b. Work spaces
1 5 O c. Living quarters
c 5 O d. Teaching equipment, aids (chalk boards,
public address system, etc.)
o 5 0 e. Resource material, library
6 0 O f. Eating facilities
2. Participants
o 6 O a. Appropriateness of academic backgrounds
0o 5 O b. Sufficiency of research experience
5 1 0 c. Willingness to work
4 2 0 d. 1Intellectual curiosity
3 2 0 e. Concern for applicability of techniques
4 2 0 f. Aspiration
o 5 O g. Immediate preparation for Presession
3. Organization
1 3 2 a. Adequacy of notice to prospective applicants
4 2 0 b. Sufficiency of preplanning
4 2 0 c. Smoothness of operation
2 4 O d. Adaptability to obstacles and feedback
1 3 O e. Sensitivity to grievances
o 3 3 f. Adequacy of financial support
4. Schedule
1 5 O a. Appropriateness of 5 days for the job
3 3 0 b. Time spent efficiently
2 4 0 c. Events sequenced appropriately
2 2 1 d. Punctuality
4 2 0 e. Balance between formal, informal affairs
o 5 1 f. Quantity of discussion
1 3 1 g. Quality of discussions
4 2 0 h. Quality of formal presentations
o 5 O {. TUnabtrusiveness of evaluation efforts
o 6 O j. Methods of evaluation
5. Outcomes
5 1 0 a. Intended content was actually taught
3 2 O b. Increase in participant understanding
2 3 0 c. Improvement in attitude toward research
3 3 O d. Personal associations initiated

ol e e I S M -
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B) Participant Critique

The participants took full advantage of the opportunity offered to

comment on the operation & the Presession. A summary of thei responses, together

with particularly germane comments, follows:

Did the unavailability of books and journals interfere with attempts

Question la.
to master the content of the Presession?

Yes 2
No 52

Although most people were undisturbed by lack of books, two recommendations

did occur:
1. Handouts should have been given out before lectures oI

during.

2. Programmed instructional materials in Statistics would
have been helpful.

Question lb. Did reproduced material handed out by the staff help you?

Yes 54
No 0

Comments:
1. Participants requested that hand-o

for a longer period before the Pre
assimilation.

ut materials be made available
session to allow more time for

2. Problem sets were especially helpful.

Question 2a. Did you lack a place to work?

Yes 11
No 43

Comments$
1. Needed a desk in the room (sleeping quarters).

2. Needed private place to study.

Question 2b. Was your room satisfactory?

Yes 43
No 11

Comments
1. Room was hot

2. Room was small.
3., No desk.

ALl ST Ll idls &
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Question 3a. Which features of the meeting rooms were inadequate?

freq.
Ventilation bad (including cigarette smoke)======-=-==---========-== 4
Acoustics (inability to hear)-=----====--=====-----ssosoossooooooss 17
Too large and spread out----=---===----=-=--=s-sooooosooooossSSSooos 14
Needed overhead or neck microphone---=--==-==-=-=============-=====22 10
Question 3b. Which features faciliated learning?
Space to spread out materialg-=-=---=-m--emeememcmemecemce e mm oo 9
Jce Water==w==r=-=m=meemmomo-—osess—s—ssosoSSsosSSSSooosSSSsmoeTemT 7
Public address system-=----=======--==-==---sosssososoooosoSnonnoneTes 3
Isolation from competing attractions (i.e. "big city'')------==----- 2
Swimming pools and steam bathg==--=-======--=z-==c-==oooooommmmmTTTT 3
Chalkboardg=======-===mmmmomscco-oeomeoomoo s ooomooemoomo oS meTEETT 4
Raised platform for lectures==---=-=-=----=====---ss--ossossssmEETns 3

Question 4a,b. Was five days (a) too long, (b) too short?

Too Long Too Short
Yes 15 27
No 39 24
Omit 0 3

Many participants commented to the effect that although five days from
morning until late at night were quite fatiguing, it would be wasteful not
to use almost every available minute for at least four or five days.

Question 5a. Did you have enough time for your own activities?
b. Would you have preferred not to meet in the evening?
¢. Would two meetings per day have been preferable?
d. Would you have preferred more meetings per day than there actually

were?
Yes No
a. 28 25
b. 16 37
c. 22 25
d. 6 48

Question 6. Were lectures a. too long?
b. appropriately scheduled?

Yes No Some
a. 9 36 9
b. 4b 4 0

Most persons who thought some or all lectures were too long expressed
preference for short lectures followed by more time for discussion or breaks

in the middle of lectures.

Question 7. Did you have sufficient opportunity to interact with colleagues?

Yes No

42 9
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Comments:
1. Name-tags would have been helpful. (Excellent suggestion)

2. Do not see the need for two cocktail parties.

Question 8a. Were the instructors too unapproachable or inaccessible?
b. Were Graduate Student assistants helpful in solving your individual

research problems?

Yes No
a. 0 52
b. 34 10

Question 9a. Did the evaluation interfere with your work?
b. Do you object to spending time on evaluation?

Yes No
a. 3 46
b. 2 48

Question 10. Was the Presession well organized?

Yes 49
No 0

Comments:

1. Very well.
2. "one of the most outstanding professional workshops I have ever

attended."

Question lla. Did the content of the lectures presuppose more training in mathematics
and statistics than you had?

No 29
Yes 16
Yes (slightly more) 6

Comment:
More pre-arrival reading is needed."

Question 1lb. Should less, or more, training be presupposed?

Less 11
More 1
About right 30

Comments:

1. Divide groups into smaller groups on the basis of ability and training.




To what extent wWas the content relevant tO what you hoped to ‘acco

uestion 12.

%t Relevant 48
Not too relevant 1

Comments:
1. Somewhat too advanced.

s stimulating and interesting?

sful?

V:uestion 13a. Were the lecturer
t to speak on their topics?

b. Were the discussions succes
c. Were the lecturers competen
the lecturers well prepared?

d. Were
Yes No Omit
E a. 49 0 2
% b. 38 6 7
g c. 4b 0 7
d. 50 0 1

Were you disappointed in any way with the participants?

Question 14.
i ' Yes No
; 2 49
» Comments:
e were distracting during lectures; name tags

Too heterogenous; Som
are needed.

k. The participants answered each of the following only checking the more appropriate
3 blank:

15. 1f you had it to do over again would you apply for this presession which you
have just completed? Yes 49 No 1 Omit 1

s held again would you recommend to others like

51 No O Omit O

avasysmp——

16. 1f a Presession such as this 1
you that they attend? Yes
act with at least one member

maintaining some sort of cont

E. 17. Do you anticipate
Yes 43 No _8

of the Presession staff?

E  18. Do you feel that your understanding of research design and/or statistical
riched in these five days? Yes 51 No_ 0

g analysis has been considerably en

contribution to education by

ou feel that AERA is making an important
h as this one? Yes 51 No _O

19. Doy
sponsoring presessions suc

these five days to make it more

hiﬁg has happened during
ijon of employment? Yes 12 No

. 20. Do you feel that anyt
leave your present posit

i3 likely that you will

laborate in rese

21. 1Is it likely that you will col
se you already were likely to co

3 this Presession (other than tho
) Yes 22 No _27 Doubtful 2

T A
B 'y Y T T B

mplish?.

arch with someone else attending
l1laborate with)?




SUMMARY AND RECOMMENDATIONS

A. Presession Summary

Sixty-eight educational research workers met for four and one-half days in
February 1966 to learn more about the design and analysis of educational experi-
ments. The meeting was sponsored by the American Educational Research Association
as a presession to its annual meetings. The U.S. Office of Education underwrote
part of the expense.

Nine of the twelve sessions were lecture sessions. The content of the lectures
concerned types of experimental designs, the analysis of variance and covariance,
and multi-variate statistics. An elaborate evaluation of this meeting was carried
out.

The participants were a heterogeneous group in terms of previous course work,
area of specialization, age, and aspiration, though heterogeneity was reduced below
that which existed in the 1966 Design Presession by selection of participants on
variables found to be correlated with performance (see the report of the 1966 Design
Presession). With few exceptions those selected to participate were persons who
had completed doctoral programs and who had held responsibility for research. There
was a considerable enthusiasm at the outset, and there was a considerable sense of
gratification at the end. The participants were generous in their expressions of
appreciation for the training opportunity.

Among the side-effect benefits to the participants were making of new contacts,

the exchange of ideas with an intelligent and energetic group of colleagues, and

the demonstrations of teaching of a subject matter which many of the participants
will themselves be teaching.

The plans of the Presession and the expected outcomes of the Presession were
examined and judged to be logically compatible), that is, judged that a reasonable
plan had beep drawn up to accomplish the indicated objectives. A second judgement

was made byftpe evaluation team: that the Presession was conducted in a manner closely

following the intent and expectation of the director and his staff.
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The primary contributors to the success of the Presession appeared. to b

jrelevance and abund

e the

ance of the subject matter, the earmest receptivity and willing

diligence of the participants, and the comfort and freedom from distractiahs of the

' resort at which it was held.

Issues, Comments, Recommendations

1.

Site

a.

Proximity to meeting site. There is but one apparent reason why the
Presession should be in the same hotel as the annual meeting: that
transfer takes time. Since checking out of one facility and into

another can be done in an evening or even within an hour,

is for transportation. It is reasonable to place the Presession in

the general vicinity, perhaps within one hundred miles, of the Annual
Meeting so as to conserve travel fare. The choice of a site should

depend primarily on the selection of accommodations which facilitate
good instructional activities. Most hotels have poor conference
facilities, offer maximum distractions, are distant from resource

materials, and offer inadequate meal facilities. Motels, particularly

those adjacent to a campus, can be somewhat better. Throughout the

country there are numerous conference facilities with rooms equipped
with teaching aids; work and study areas; leisure areas for quiet,

informal discussions; localized rcoms for participants; and prompt

meal service. These should be used.

[ 4

The major departure of this Presession from the concurrent and

past Presessions was that a site for the meetings was chosen primarily

for its comfort and facilities instead of for nearness to the site of
the AERA Annual Meeting. This Presession was conducted at Grossingers
Resort Hotel in the Catskill Mountains some 90 or more miles north of

New York City, the site of the annual Meeting.

s I Tt a0 O T e T T T P O S >

the time lost




Grossingers was chosen because of its excellent food service

(excellent meals were served and eaten within no more than one hour -

as contrasted with the aggravating delays typically encountered in
large hotels), recreational and entertainment facilities (our evening
meeting could run until 10 P.M. and still give participants the

opportunity to see a "show'), and convention facilities.

The time spent checking out of the hotel on Wednesday, traveling
by chartered bus to New york City, and checking into the Annual Meeting
hotel was only 2% hours - far less time than might easily be wasted
battling poor hotel service for meals and other services. The cost
of traveling by bus £from New York City to Grossingers and back was
about $7.00. The cost of room, meals and recreation for the five days
at the resort was under $125.00 per participant.

We can see no good reasons for locating Presessions in the Annual
Meeting hotel or other large hotels near the Annual Meeting sitej and
there appear to be good reasons for not doing so.

Proximity to other presessions. There are certain obvious advantages
to locating more than one Presession in one place. Except in special
circumstances, however, the availability of adequately equipped con-
ference centers wh-ch can accommodate multiple meetings, adequate food
services, and recreational facilities should govern this decision.
Special facilities. Library facilities, computational facilities, test
files, laboratory spaces, O demonstration classrooms may be important
enough to justify the location of a Presession far from the other
meetings. However, their absence was rated "unimportant' in this

Presession, probably because of the nature of the content.
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Selection of Staff

a.

€.

Expertise. It is essential that each staff member has special enlight-
enment about the topic of the Presession, that he has an ability to
share his enlightenment, and that he is motivated to share it. It is
less important that he can understand his audience, that he is willing
to listen to others, or that he has a compelling personality.
Compatibility of staff. Successful conferences are often those which
are staffed by persons who are accustomed to working together and who
enjoy it. Parochialism is not a major concern for a Presession, but
each staff member should make a unique contribution.

Full-time and partial availability. Those staff members who have been
advertised as staff members should be on full-time duty with the Pre-
session. Others should be identified as guest lecturers or some such.
Guest speakers are usually much more helpful if they have observed
proceedings for half a day or more before making their contribution.

If the staff members are not prominent, the scheduling of at least

one prominent guest speaker is recommended.

Staff assistants. Graduate assistants proved to be very helpful. Their
presence relieves a considerable amount of the burden of instructional

and organizational details which weigh heavily on the instructional

staff. However, the temptation is to employ more assistants than can be

kept constructively busy for the entire session. Cor.zideration should
be given to employing assistants for less than the full five days.

If provided, graduate assistants should be well coached as to their
responsibilities.

(Also see 8 (6) below).
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3. Selection of Participants

a.

Size of group. The more a group size departs from the customary class-
room number, the less prepared a colleague is to deal with it. Many
conferences, including this Presession, have been successful with

fifty or more participants.

Qualifications. No matter how carefully we set selection standards and
study biographical data, the group turns out to be more heterogeneous
than we had expected. However, biographical and professional data can
be used predictively to reduce the heterogeneity of the group of parti-

cipants.

Membership in AERA is not a meaningful criterion for selection of parti-
cipants. Of 65 participants in the '67 Design Presession, 13 were not
members of AERA.

1f selection and notification of participants occurs as early as mid-
December, it would probably not be unusual for as many as 10% of the
original participant group to withdraw (for a variety of professional

and personal reasons) before a Presession would begin in mid-February.

4. Application Procedures

a.

Prior information. It can be very useful to the staff to have more
complete statements of background and intent than are obtained on most
application forms. This information can be solicited after selection
but should be available to the staff several weeks before the Presession
starts. Pretesting to determine the entry behaviors of the participants
ought to be tried and evaluated in future Presession.

Competifion among Presessions. AERA should make a special effort to

determine what competition there is among Presessions for the same

members.
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Plans for Instruction

a.

Statement of objectives. After the director has made his proposal
and the staff has agreed to serve, it is useful to have each staff
member indicate briefly what he wants to accomplish. These statements
give the writer a frame of reference for later planning, indicate
opportunities for complementing the presentations of others. provide
a base for some of the evaluation, and enable the director to make
better~fitting arrangements. One way to exchange statements of
intent is to have a planning meeting in the fall, another is to do

it by mail.

Staff arrival. Many directors have found it useful to have the staff
members spend an afternoon together discussing what roles each will
play, what each hopes to accomplish in his sessions, and an overview
of how he hopes to accomplish it. The presence of the director and

one instructor for the '67 Design Presession greatly faciliated

planning.

.
o il
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6.

Proceedings

a.

Prior reading. Many participants have indicated a desire for study
materials distributed several weeks in advance of the Presession.

Such materials are probably worth the effort for giving a general

frame of reference for individual participants. If would be a

mistake to assume that all the participants will attend to the

materials or that the amount of heterogeneity will be reduced by

such a distribution.

Opening session. There should be a session at the outset at which

all staff members and participants are introduced and at which the
director indicates his expectations for the proceedings to follow.
Attendance. What is expected of the participants in the way of
attendance at sessions should be made clear to them. It is often suf-
ficient to say that it would be disappointing if a high majority did

not show up at all sessions but that it is up to the participant to
decide whether or not to attend any particular session.

Lectures and discussions. The director and staff often feel that there
is insufficient time to get said all that needs to be said and that most
of the time should be spent in lecture sessions. The participants al-
most always react to these sessions to the effect that there should

have been more opportunity for discussion. When generous allowance for
discussion is made, participants often comment that a few monopolize

the conversation. It often will be wise to allow for several discussions
during a half~day session rather than single discussion period, with the
final minutes given to staff presentation rather than discussion. An
early opportunity to express himself seemeg to be an absolute prerequisite
to learning from some participants. Opportunity for group rejection,

assimilation, or adoption of ideas seems needed, especially during the

middle days.
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Didactic and inductive approaches. Although the inductive approach

with illustrations and exercises tends to be much more time consuming
than straightforward presentation of rules and generalizations, the
response of participant groups is almost always more favorable to the
former approach. Speakers should be encouraged to develop some of their
points through the use of illustrative problems.

Personal consultation. The Staff should expect that a number of partici-
pants will bring forth personal research problems. The participants
should not be discouraged from doing so and should get some attention

to them, but the amount of time devoted to them should be resolved in
terms of what is best for the participants and staff as a whole.

Closing session. There should be a formal session at the close of
activities. It need not be long; it sometimes can feature a staff
member's perspective of the future; it should give some closure to the
consideration of the Presession's main themes; and it should include some

expression of gratitude for the contributions made by the participants.

7. Evaluation

a.

Responsibility. The responsibility for evaluation of the Presession as

a whole should be recognized. Evaluations for new programs should be more
expensive than those for old.

Formative evaluation. The director should expect to modify some aspects
of his program and facilities and should use deliberate means to identify
what modification is needed. Questionnaires prepared in advance of the
session have the serious disadvantage of not anticipating specific

operational difficulties which inevitably 'crop up'". The production of

o Wby

such questionnaires after one or two days of the program have elapsed

is preferable.
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Record. A formal record of proceedings should be made and kept by

the director and by AERA. It should include a roster of participants.
Observation. An observer, who does not have instructional responsibilit-
ies, can make valuable observations for evaluation.

Testing. When there is a substantial content to the Presessions, some
time should be given to testing for achievement. Pretest and posttest

of subject-matter mastery appear to have little value. It is probably

no longer necessary to document the fact that "learning occurs during
Presessions". Mastery tests following lectures and study sessions which
are immediately scored, interpreted and returned to the participants seem

more valuable to both staff and participants.
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1967 AERA Presession
on

APPLICATION FORM*

Design and Analysis of Comparative Experiments in Education

éIf you are interested in applying after reading descriptions of the content, organiza-
' tion, and site of the Presession, please fill out this form appropriately and mail it
' to Dr. Gene V. Glass, University of Illinois, 270 Education Building, Urbana, I11. 61801.

General Information

~ Name
Last First Initial
x = 37.19
Age s = 6.62 Male_ 56 Female 9
i Mailing Address
. Present Institutional Affiliation (e.g., Harvard)
Educational History
' Baccalaureate School ; Year of Degree
Major
= LY0L.
Doctoral School Year of Degree s = 4.g§ﬁ
Major
Check those courses in which you have earned either undergraduate or graduate credit:
£
Statistical Methods = _64 Calculus £ 23
Educational and Psychological Testing __63 Mathematical Statistics 11
Research Methods 60 Probability Theory
Psychometric Methods 41

Employment Responsibilities

Describe briefly the nature of your present employment.

What percent of your time is allotted to teaching?

What percent of your time is allotted to research? __x = 58.0;

g = 27.0

Which courses do you teach (if any) and at what level (undergraduate or graduate)?

Course Level
Graduate

Graduate
Graduate
Graduate

|

Approximately how many advisees do you have at the undergraduate level

~ at the graduate level ?

Undergraduate
Undergraduate
Undergraduate
Undergraduate

il

%At certain point, a summary (x for mean, 8 for standard deviation, and f for
frequency) of the data gathered on 65 of the 68 participants is reported.
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Professional and Scholarly Activities

What are your primary research interests (e.g., motivation, creativity, curriculum,
development, concept learning)? <

9

How many research articles which you have authored alone or jointly have been accept-
ed in a scholarly (refereed) journal? x = 3.46; s = 3.63

In total, how many research articles, theses, or technical reports (both published
and unpublished) have you authored alone or jointly?

How many funded (by USOE, NIMH, Ford Foundation, or other granting agencies) research
projects have been completed on which your name appears as either the first or a
joint author? x = 1.203 s = 1.09

Have you presented a paper Or appeared on a panel at the annual conventions of either
AERA, NSCTE, or AACTE within the last five years? Yes__ No

Do you expect to read a paper at such a convention within five years? Yes No

List no more than three professional societies (e.g., AERA, APA) of which you are a
member (13 of the 65 participants were NOT members of AERA) .

Reasons for Applying to this Presession

What were your reasons for applying Check your Check all Check all
Presession program? (Each row should get one most other reasons
only one check mark.) important  supporting which were

reason here reasons here not relevant

To improve my ability to teach research design
or statistics

To improve my skill in designing and analyzing (Applicants checked this reason most
experimental studies important almost uniformily)

To increase my knowledge of what design gpecialists
are concerned about

To increase my appreciation of the usefulness of
research design

To become better prepared to write proposals for
the funding of research

. To become associated with young and talented

research workers

‘ To develop or improve the design or interpretation
“" of ong particular study

. Please offer any additional information which might assist the committee in reviewing
_your application.

(If you wish, submit more information and a list of your publicatidhs.)

s
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1967 AERA Presession on the Design
and Analysis of Experiments

Mastery Test on Repeated Measures Design

? 1. 8ix persons were observed undex four different treatment conditions. The proper
- analysis of variance model is a two-factor mixed model, persons (the random factor)
. crossing treatments (the fixed factor). An F-ratio, MSTreat. / MSper. x Treat.,

? of 3.25 was obtained.

Which one of the following conclusions is valid?

a. The F-ratio is significant at the .05 level.

b. The F-ratio is non-significant at the .05 level.

c. One cannot tell whether the obtained F-ratio is significant or non~significant
at the .05 level because the degree of freedom for the F-test, which depend
upon the unobserved population correlation matrix of the treatments, are mot

known.

2. 1In a particular repeated measures design, 20 subjects were observed under 5 treat-
ments; thus a total of 100 observations are taken. An F-ratio, MSpreat. / MSper. x
Treat., was computed and compared with the 95 percentile in the F-distribution with 1
and 19 degrees of freedom. The null hypothesis was rejected at the .05 level using
the conservative test.

The probability of a Type~1 error for this design and this method of testing

exactly .03.
The probability of a Type~1 error for this design and this method of testing

greater than .05.
The probability of a Type~-1 error for this design and this method of testing 1is

less than or equal to .05.
There is no way of knowing the probability of a Type-1 error for this design and

this method of testing.

3. Which of the following repeated measures experimental designs is most likely to
possess a population variance-covariance matrix which is permutation invariant, i.e.,
which is most likely to have a constant covariance from treatment to treatment?

a. A repeated measures design (n = 10, J = 2) in which Treatment A is always admin-
istered before Treatment B.

A repeated measures design (n=10, J= 4) in which the order in which the four
treatments are administered 18 independently randomized for each subject.

A repeated measures design (n=10, = 3) in which the three "treatments' are
three separate intelligence tests measured on an IQ scale with mean 100 and
standard deviation 15.




APPENDIX III

1967 AERA Presession in Design and
Analysis of Experiments

Mastery Test on Consequences of
Violation of ANOVA Assumptions

February 14, 1967

The kurtosis, Bg , of the normal distribution is:

a. e : do -1 go 2
b. =3 e. O h. 3
c. =2 f. 1 i. 5

An experimenter runs an ANOVA on data sampled from highly positively skewed
distributions, though he believes the distributions to be normal. He chooses

o to be .10. Given knowledge of the skewness of the distributions, the statis=-
tician has determined that if the null hypothesis is true, the probability of
the experimenter making a Type-1 error is .17.

The actual level of significance is

a. .01 c. .10
b. .05 d. .17

2
(Table3) The null hypothesis that Mj = Mg is true and o] = 20, o% = 100,
nl = 80, and nyp = 40. The probability that the null hypothesis will be rejected
if the experimenter is working at a nominal significance level of .05 is .

(Fill in the blank)

(Table 9) Let r = 1.0, 3= 5, n*= 3 and @ = .05. What are the values of the
skewness and kurtosis for which the power of the F-test is most discrepant from

the theoretical normal-theory power? Skewness = Kurtosis =

Heterogeneous variances pose a threat to the validity of the fixed effects ANOVA
when

the distributions are non-normal as well.

n's are small

the "degrees of freedom between'" are small.

the numbers of observations per .group are unequal.

None of the above. Heterogeneous variances do not pose a threat to the
validity of the F-test.

Before performing almost any analysis of variance, Bartlett's test for homo-
geneity of variances

a. should be made b. probably should not be made
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ENUCATIONAL RESEARCH MANAGEMENT
PROCEDURES
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Dr. Desmond 1. Cook
Research Management Center
; School of Education
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INTRODUCTION

Research Management Procedures was a five-day training course designed for

personnel having direct responsibility for planning and conducting educational

research projects. It was antic.pated that the majority of participants would

be principal investigators on individual research projects and administrative

personnel from educational research bureaus and laboratories.

The Presession was designed to familiarize the participant with program

budgeting concepts, cost-benefit analysis principles, network planning concepts,

scheduling concepts, management reporting, and PERT applications in educational

research and development.

This Presession was one of six intensive training courses in educational

research sponsored by the American Educational Research Association aided by a

grant from the Bureau of Research, U.S. Office of Education. The Presession was

held on February 11l-15, 1967, in connection with the 1967 AERA Annual Meeting.
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OBJECTIVES

The objectives of the presession on Research Management Procedures were
designed to enable participants satisfactorily completing the program to:

1. Apply program budgeting techniques and cost~-benefit analyses in planning
research project.

2. Apply network planning techniques in managing research projects.

3. Apply recently developed persomnel management procedures in administering
research projects.

STAFF

Dr. Desmond L. Cook (Director)
Research Mangement Center
School of Education

Ohio State University

Dr. Edwin Hindsman (Instructor)
Southwest Educational Development Corporation

Dr. Edwin G. Novak (Instructor)
Ohio State University
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PARTICTPANTS

Educational Research Management Procedures

William H. Allen

Director of Research

Department of Cinema

University of Southern California
University Park

Los Angeles, California 90007

Joe Berg, Director

Newton Data Processing Center
430 Walnut Street

Newtonville, Massachusetts 02160

Robert J. Berger

Southwestern Cooperative Educ.
Research Laboratory

120 vassar S. E.

Albuquerque, New Mexico 87106

Walter R. Borg

Far West Laboratory for
Educational Research and Devel.

Hotel Claremont

Berkeley, California 94705

Roscoe A. Boyer

School of Education

Box 393

University, Mississippi 38677

Fred L. Christen, Director
Instructional Systems Support
Inter-American Educational Center
9525 Tower Life Bldg.

San Antonio, Texas 78205

Edwin C. Coffin

Executive Director

Project Edinn

P. 0. Box Edinn

Monterey, California 93940

Thomas Davern

Research Foundation

State University of New York
Albany, New York

C. Russell De Burlo

Vice President for Administration
Tufts University

Medford, Massachusetts

Frances I. Delany
180 Gaylor Road
Scarsdale, New York 10383

Denis N. Donovan

Center for Research and Development
in Higher Education

1947 Center Street

Berkeley, California 94720

Richard L. Egelston

School of Education
Northern Michigan University
Marquette, Michigan 49855

Gerald T. Gleason

Director of Research

School of Education

University of Wisconsin-Milwaukee
Milwaukee, Wisconsin 53201

Thomas J. Golatz

USOE

Bureau of Research

3A051 u

400 Maryland Avenue, S.W.
Washington, D.C. 20024

Jules CGrosswald, Assistant Director
Division of Research

Board of Education Bldg. =-- Room 503
21st Street and the Parkway
Philadelphia, Pa. 19103

Ralph L. Hall
Director, Inst. Rsch.
1410 N. E. 2 Avenue
Miami, Florida 33132

Russell A. Hill

Intern Teachlng Program
Temple University
Philadelphia, Pa. 19122

Joseph T. Impellitteri
Pennsylvania State University
248 Chambers Building
University Park, Pa. 16802

Ernest R. Jabin

Dept. of Educ. Res. and Systems Development

Clark County School District
2832 Flamingo Road




%George W. Jacobs

‘Director, Program Evaluation
‘Detroit Public Schools
'10100 Grand River Avenue
Detroit, Michigan

iJoseph Justman

‘Bureau of Educational Program Research
‘and Statistics

‘Board of Education

‘New York, New York

'Allan B. Karstetter
Chairman, Program Plauning
ERIE

635 James Street
‘Syracuse, New York

Frederick Knirk

Institute for Educational Development
City University of New York

52 Vanderbilt

‘New York, New York 10017

Robert E. Krebs

Director of Research
Pace College

41 Park Row

New York, New York 10038

Robert E. Lamitie

Project Innovation

27 California Drive
Williamsville, New York 14221

Robert Lankton, Director

Research and Development Department
Detroit Public Schools

5057 Woodward

Detroit, Michigan

John M. Long

University of Arkansas Medical Center
4301 West Markham Street

Little Rock, Arkansas 72201

William B. Macomber
College of Education

259 Ritter Hall

Temple University
Philadelphia, Pennsylvania

Kenneth Margolius

Room 485

State Department of Education
Albany, New York

Jon C. Marshall

School of Edvcation

University of Missouri at St. Louis
8001 National Bridge Road

St. Louis, Missouri

Robert H. Mattson
School of Education
University of Oregon
Eugene, Oregon

Richard C. McKee
Director of Research
Ball State University
Muncie, Indiana

Robert E. Miner

Ohio Education Association
225 E. Broad Street
Columbus, Ohio 43215

Nancy Modiano

Department of Elementary Education
New York University

New York, New York 10003

Marnee Moore

Southwest Educational Laboratory
Suite 550 - Commodore Perry
Austin, Texas 78701

Jack R. Morrison, Director

Center for Research in Educational Media Design
University of Towa

221 S. Linn Street

Iowa City, Jowa 52240

Madeline M. Morrissey

Acting Research Associate

New York City Board of Education

Bureau of Educational Program Research and
Statistics

110 Livingston Street

Brooklyn, New York

Elwyn H. Nagel

Box 8009

University of North Dakota
Grand Forks, North Dakota 58201




{llard H. Nelson
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01 S.E. 2nd Street

t. Lauderdale, Florida

errold M. Novotney

DEA - Research and Development Division
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100 Glendon
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illiam B. Reiner, Director
ffice of Institutional Research
unter College

95 Park Avenue

ew York, New York 10021

ames M. Richards

merican College Testing Program
ox 168

owa City, Iowa 52240

aurice J. Ross, Chief
ureau of Research, Statistics and

Finance

onnecticut State Department of Education

ox 2219 |
artford, Connecticut 06117

homas Samph

209 University High School
niversity of Michigan

nn Arbor, Michigan

enneth B. Settle

ssociate Dean of Institutional Research
niversity of Cincinnati

incinnati, Ohio 45221

aul Daniel Shea
1 Monmouth Street
rookline, Massachusetts 02146

[illiam B. Shertzer
dministrative Assistant
horeline Public Schools

. 158th and 20th N.E.
leattle, Washington, 98155

William M. Slaichert
School of Education
University of Denver
Denver, Colorado 80210

C. Beth Thomas

Southwest Educational Development Laboratory
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Robert D. Torrey
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SCHEDULE OF ACTIVITIES

DAY TOPIC INSTRUCTOR REFERENCE

Feb. 11 Administrative Matters Cook Cook, pp. 1-9
Orientation Cook - "New Approach"
Nature of Management PERT Film
Management Process
Management Information
Systems
Research Management
History of Networks

Feb. 11 Establishing Information
Base
Introduction to Networks
Networlk {oastruction

Establishing the Time Base
Activity Time Estimation
Network Analysis

Feb. 12 Work Session Cook

Feb. 13 ; Scheduling the Project Cook Woodgate,
Resource Allocation

Feb. 13 Establishing the Cost Base Cook Cook, pp.
Program Budgeting Hindsman PERT/Cost

Feb. 14 Computer Processing of Cook Cook, pp.

Base Data

Controlling as a Management Cook, pp.
Function

Up~-dating

Management Reports

Problem Identification

Decision=-making

Application of Research Hindsman
Management Procedures to
Education

PERT Implementation
Summary
Evaluation
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SAMPLE MATERIALS

RESEARCH MANAGEMENT BiBL10GRAPHY

1. R. D. Archibald and R. L. Villoria, Network-Based Management Systems,
John Wiley & Sons, New York, New York, 1967.

2. John S. Baumgartner, Project Management, Richard D. lrwin, Homewood ,
I1linois, 1963,

3. Robert H. Bock and William K, Holstein, Production Planning and Control,
Charles E. Merrill Books, Inc,, Columbus, Ohic, 1963.

4. Edward C, Bursk and John F. Chapman (Eds.), New Decision-Making Tools
for Managers, Harvard University Press, 1963.

5. Burton V. Dean (Ed.), Operations Research in Research and Development,
Johri Wiley and Sons, New York, 1963.

6. Richard A. Johnson, Fremont E. Kast, and James E. Rosenzweig, The
Theory and Management of Systems, McGraw-Hill Book Company, 1963,

7. Leonard J. Kazmier, Principles of Management, McGraw-Hill Book Company, 1964,

8, Charles E, Kepner and Benjamin B. Tregoe, The Rational Manager, McGraw-
Hi11 Book Company, 1966.

9. B. C. Lemke and James D, Edwards (Eds.), Administrative Control and
Executive Action, Charles E. Merrill Books, Inc., Columbus, Ohio,
1061.

10. David Novick, Program Budgeting, Harvard University Press, 1966,

11. H. S. Woodgate, Planning by Network, Business Publications Limited,
L ondon, England, 1964, {Available from As assadors Books, 570
Alliance Avenue, Toronto 9, Ontario, Canada.)

12. Research Program Effectiveness (M.C, Yovits, et al, Ed.,). Proceedings
of the Conference sponsored by the Office of Naval Research,
Washington, D. C., July 27-29, 1965. Gordon and Beach, Science
Publishers, Inc., 150 Fifth Avenue, New York, New York, 10011, 1966,

The following journals also contain articles from time to time which have
relevance for research management,

1. Research Management, Published Bimonthly by ‘nterscience Publishers,
Division of John Wiley and Sons, Inc. and the Industrial
Research Institute,

2. Management Services, Published Bimonthly by the American Institute of
Certified Public Accountants, inc., Editorial Office: 666 Fifth
Avenue, New York, New York.
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;“) %(jcj> Educational Research Management Center
- 4@ e School of Education
M

-
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SR The Ohio State University
/%i Columbus, Ohio 43210

Desmond L. Cook, Directof

-~

September 7, 1966

References on Network Pianning in Education

Babigan, G. R., ""The Use of the Critical Path Method in Building
Schools,' School Board Journal, August 1965, pp. 26-27.

Benson, Ellis M., Time and Sequence Analysis of Critical Steps in’
the Establishment of California Junior Colleges, Unpublished
doctoral dissertation, University of California at Los
Angeles, 1963 (University Microfilm No. 63-7869).

Cook, Desmond L., A New Approach to the Planning and Management of
Educational Research. Occasional Paper 64-173, Bureau of
Educational Research and Service, The Ohio State University,
October 1964,

Cook, Desmond L., An introduction to PERT. Occasional paper 6L4-156,
Bureau of Educational Research and Service, The Ohio State
University, 1964,

Cook, Desmond L., Applications of PERT to Education. Address pre-~
sented at the PERT Workshop, The Ohio State University, May
1965 . ‘

Cook, Desmond L., '"Applications of PERT to Education.! Research
Development and Coordination Seminar Report, Center for
Vocational and Technical Education, The Ohio State University,

1966.

Cook, Desmond L., PERT: Applications in Education,' Cooperative
Research Monograph, U. S. Office of Education, Department of
Health, Education, and Welfare, Washington, D. C., 1966.

Cook, Desmond L., PERT Applications in Educational Planning, Paper
presented at Annual Meeting of the Association of Educa-
tional Data Systems, Philadelphia, Pennsylvania, May 3, 1966.

Cook, Desmond L., '"PERT Specialists' Opinions About Applying PERT
Techniques to Educational Research and D¢velopment Projects,'!
Bulletin 11, PERT Project, School of Education, The Ohio
State University, August 5, 1964,




Cook, Desmond L., ''Some Preliminary Considerations in Applying PERT
to Educational Research and Development Activities,' Bulletin
10, PERT Project, School of Education, The Ohio State Univer-
sity, July 27, 1964,

Codnx Lewis H., Applying PERT to a Variable Manipulating Project.
‘Occasional Paper 64-157, The Bureau of Educational Research -
and Service, Tlie Ohio State University, 1964,

Deck, L. Linton, Jr., PERT and Educational Administration, Doctorate
Qualifying Paper, Harvard University, May 1966,

Dombrow, Roger T., ''How CPM Works for a Schoo) District," School
Management, 7:104ff, July 1963,

. Dombrow, Roger T., “How to Meet Your Construction Deadlines,'
School Managemert, 7:99-103, July, 1963,

. Haga, E. J., '""PERT, What it is, How it Works," Journal of Business

Education, November 1965, pp. 72-73.

<aimann, Richard A., "Educators and PERT," Journal of Educational
Data Processing, Vol. 3, No. 2, Spring 1966, pp. L3-57.

Klein, Herbert E., ""Psychoanalysis on the Production Line," Dun's
Review and Modern industry, 79:54-60, February 1962.

Knezevich, S. J., "PERT: A Powerful Planning, Control, and
Decision Making Tool for School Administrators.!" Address
presented at the Convention of American Association of School
Administrators, 1966,

Liebeskind, Morris, ""Critical Path Method in School Building Désign,“
American School and University, February & April, 1965, LLff,

Nelson, Orville, '"Critical Path Analysis in industrial Arts;“
industrial Arts and Vocational Education, September 1965,

pp. 43-45,

Pilder, William F., A Study of PERT and {ts Application to the
Training of Educational Administrators, Master's Thesis,
College of Education, The Ohio State University, 1966.

Rice, Arthur H., ''Let PERT Put You in the Driver's Seat,'' Nation!s
Schools, 76:28-29, August 1965,

Simons, Howard, '"PERT: How to Mect a Deadline,' in Educational
Administration: Selected Readings, Walter Hack (Ed), Allyn
& Bacon, Boston, 1965, pp. 227-285,
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Smith, Edwin D,, "'The Use of PERT in Education,' Proceedings of
the Ninth Coilege and University Machine Records Conference,
Don Morrison (Ed.), Monograph No, 4, Educational Systems
Corporation, Palo Alto, California, 1964,

Stufflebeam, D. L., Applying PERT to a Test Development Project.
Occasional Paper 64~162, Bureau of Educational Research and
Service, The Ohio State University, 1964,

Taylor, H,A. and Mcisaac, D. N,, 'How PERT Works to Speed School
Building Programs,' Nation's Schools, 73:46-47, June 1964,

Thier, Herbert D., PcRT and the Administration of Curriculum Inno-
vation, Science Curriculum Improvement Study, University of
California, Berkeley, California (Mimeo).

Vento, Charles J., "PERTing the Automated Catalog,' Audio-Visual
Instruction, Voi., 11, No., 3, March 1966, pp. 182-185.

Voorsanger, Neil, Management Decision-Making for Educators, Paper
preseénted at Conference on the impact of Educational Tech-
nology, American Management Association, July 1965,

Ray, Willis E, and Towers, Edward R., '""PERT--A New Approach for
Planning and Managing Research in Vocational Education,'
Journal of Industrial Teacher Education, Vol, 3, No, 3,
Spring 1966, pp, 19-24,

Roberts, Charles, ''Can the Computer Design a School Building?"
Froceedings of the L2nd Annual Meeting, National Council on
Schoolihouse Construction, 1965, pp. 32-37.

Meals, Donald W,, Heuristic Models for Systems Planning, Phi
Delts Kappan, 48:199-203, January 1967,

vephen, E. Robert, A PERT Network Analysis for the Area X
Vocational School, lowa Center for Research in School
Administration, University of lowa, May 1966.
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SAMPLE MATERIALS AND EXERCISES

LI PER-TREGOE ACTION Seflienl s
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Explaining a Deviation.~\

)

New Ways of Operating

Potential Yroblem Probiem
Analysis Analysis

Providing for 1. Deviation

Information

Implementation

2. Specification

-m\\\\\\\ 3. Possible
Causes

L,

Selective
Action

3. Likely , Your Job
Causc . ! , L. Test Causes
2. Priority Situations 5. Verify
Future 1. Potential Separate Past
‘ - Problems
Priority

Pians Problems

Decision

Locate
N
\cc?os o

Decisions

Decision Analysis

Objectives
Classify
Alternatives

FWwpNp—

Compare & Choose
Choosing a Course
R of Action
Present
<+
Fw) Adapted fqpm: C. H. Kepner - B. B. Tregoe, The Rationale Manager,
% McGraw-Hi11 Book Co., 1965,
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- ACTION QUESTIONS

To Make The Process Work For You

PROBLEM ANALYSIS
Is This A Deviation? °
How important Is It?
what Info Do | Need To Specify The Problem?

What Possible Causes Does The Specification Suggest?

How Should These Be Tested?

DECISION ANALYSIS

what Objectives Should | Consider For This Decision?
which Are Musts And Which Are Wants?

What Are The Alternatives?

which Alternatives Satisfy Must Limits?

How Do These Compare On Wants?

what Are Their Adverse Consequences?

POTENT[AL PROBLEM ANALYSIS

what Potential Problems Could impair This Choice?

what Are Their Most Likely Causes?

what Preventive Action Can | Take To Remove Cause?

What Contingent Action Can [ Set To Minimize Problem Effects?
What !nfo Is Needed To Trigger Contingent Actions?

What info Is Needed To Report Progress To.Plan?

Tl AR T N B TR RN
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Situation

A presentation is to be delivered to a selected and limited
audience. Formal invitations will be issued indicating the time
and: place, and including an outline or summary of the presentatiion.
Attendees must forward replies Lo invitations since the one avail-
able conference room is small and chairs must be arranged in such
a way as to avoid overcrowding and discomfort. in view of the time

~demands on most of the attendees, the presentation must be timed to:

run no more than one hour.

Problgm.

Develop a PERT network of the steps which must be taken to
arrange for the presentation, starting with '""Go Ahead" and ending

with "Presentation Delivered."

A list of probable activities is éhown below, Use as many of
these as you feel necessary; add other activities at your discretion,
Note that the activity listing below is completely random,

A Dry Running Presentation

B Arranging Chairs

C Delivering Presentation

D Preparing Invitations

E Revising Presentation

F Reserving Conference Room

G Preparing Speech

H Preparing Mailing List

f Preparing Presentation Outline
J leceiving Acceptance Replies
K HMailing invitations

L  Preparing Name Cards for Attendees




bt m - € As zy Ed S Ty k;,”yt A L,
; . - —
: ‘ . 3S10¥3X3  * HI33dS  OL  NOILNTOS v

B . 43137dW03

: - a3AY3s3y

W | . ,SQ¥Y) |
S IWUN WOO0Y W

W / a3¥3n173a Q3LYVLS QIINVYEYY "0, 93y 03L37dW03 G3A0YddY
A¥3A113d ”
HI33dS H233dS SYIVHI 31143y NOJ LYLIAN 133ro¥d/ |
\ W

\

\ :
/ .

d3L371dW03
NO IS¥3A
TYNIES
HJ33dS

.031371dW03
NNY
Add

aiisir )y
14 -l
HONC ..

d3137dW02
INILNo
HJ333dS

e s Sl sl e e vt s

e et . * - "
R R S ) I EACAN T T T e
Lo U I TP
) . S :
- . L ) Er I N . o . L N . . N . “ .

BRSSO~ e W e T S




L]

AT IR T T R AT RIS T 7

W Y

T ST T FOTTE R

Rl

Given below are several statements ref
events must occur,

o

Educational Reseuxrch Management Center
5chool of Education
The Ohio State University
Columbus, Ohio 43210

Logic Exercise No, ]

S T U ey o T e e i

lecting the sequence and order of which certain
Your task is to draw a network to show or reflect the order in which

the events must occur. Use the bottom of the page for drawing your network, Feel free

to insert dummy activity line

1.

2.
3.
L,
5.
6.
7.

8-
9.

-

“RJ énd iy must both be finished bsfore ''0' can be done.
NBIl contrains the start of i,

npr and "E' follow '8,

" follows 'C'.

NEM constrains the start of "K',

nyrr follows ''Q''.

Ml precedes "R and follows the ending of “E" and "[",

Ng!t and ''C" foilow "AY, the initial event.

np'' precedes ''Q'.

---m--m-nn—-——uuuuc-wwuomnwm:—r—w\-tnumm(lnm—(m-mum-’u-u-u-—um—m_—-wlm-m

Jan. 1966

5 as needed to show the necessary constraints.




Educational Research Management Center <SH5
School of Education %
The Ohio State University
Columbus, Ohio 43210

PRACTICAL EXERCISE NO, 1

Activity ldentification

INSTRUCTIONS:

You are asked to study carefully the project description given below
and to identify those activities which you feel constitute the major tasks
of the project. Keep in mind that each one of you will see different activ-
ities to be accomplished for successful completion of the project. In order
to provide continuity for the practical exercises, the PERT project staff
has identified a 1ist of activities which will be supplied to you as a solu-
tion. Use the reverse side to list the activities.

Professor A. B. See of Siwash University has been asked by his president
to make a survey of faculty attitudes toward the parking situation on campus.
when the survey has been completed, he is to turn in a written report of his
findings to the president's office. Professor See has decided to empioy the
PERT technique for managing this little research project. After studying
the PERT technique, he decides to prepare a plan in advance of actually con-
ducting the work.

He decides to design a questionnaire to secure the necessary attitudes
and to try out this questionnaire in order to secure ideas for revising it
before establishing a final form. While Professor See has secretarial serv-
ice, he does not have any facilities in his office to duplicate either the
tryout or final questionnsire. Arrangements will have to be made for.this
work to be done on campus. e

Since Professor See is a yood researcher, he also wants to develop an
adequate sample design. He recognizes that both a tryout sample as well as
a final sample to whoum the cuesticonnaire wiil be administered in its tryout i
and final form will have co be selected.

Since: the faculty is auite large, the volume of responses probably will
be pretty great, so Dr. See desires to have the questionnaire responses key
punched into IBM cards foi firther data processing. He has been allotted
money to hire key punchers for this purpose but campus regulations state
_ that he must arrange for key punching personnel with the local campus com-

¥ puting center before employing them. After the cards are punched, the data

: will be summarized by the cunpus computing center. Since the manner of key
punching will ba determined Ly the way the data is to be analyzed, Professor
See wants to establish early 4 system for analyzing the data. After the data
are summarized by the computing center, he will then analyze the results.

B -
.,

L. M
- - N
. - - @

while thie data respons.; are being key punched, summarized, and analyzed,
Professor See warnts to prepare some parts of the final report dealing with
purpose and administrative pvocedures. Then he will complete the final report
for submisnion to the piesident's cffice.
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Educational Research Management Center

School of Education
The Ohio State University
Columbus, Ohio 43210

SOLUTION TO PRACTICAL EXERCISE NO, |

Activity ldentification

6esign Questionnaire

Tryout Questionnaire Duplication
Arrange for Key Punching

Tryout Questionnaire Administration
Design Data Analysis

Design Sample

Select Tryout Sample

Select Final Sample

Revise Questionnaire

Final Questionnaire Duplication
Final (uestionnaire Administration
Key Punch Responses

Hire Key Punchers

Data Summary

Data Analysis

Final Report - Part |

Final Report - Part ||

Submit Final Report to President
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Educational Research Management Center
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The Ohio State University
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PRACTICAL EXERCISE NO, 2

Network Construction

Using the activity listing provided as the solution to Practical
Exercise No. 1, prepare in the space below (or on the reverse side)
a network which you think represents the sequence and interrelationships
of the activities. Use circles to represent the start and completion
of activities and solid arrow lines to represent each activity.

Describe each activity by writing a brief description on the line
representing that activity. For example:

Design Questionnaire

—0

feel free to use any dummy activity lines (----===2) necessary
in order to properly establish the sequence of activities and their inter-

relationships.

Jan., 1966
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i
Z: : PRACTICAL EXERCISE NO. 2a

. The network presented below contains several errors or
unnecessary symbols, Study it carefully, then in the space below
the network, list what you think are the errors or unnecessary symbols,

Jan., 1966




Educational Research Management Center
School of Education

The Ohio State University , r

Columbus, Ohio 43210 : :

e SOLUTION TO PRACTICAL EXERCISE NO. 2

ﬂNetwork Construction

The network on the reverse side of this page has been prepared by the PERT
Project staff as a solution to Practical Exercise No. 2. ~

In order to provide coptinuity for the succeeding exercises, numbers have
been assigned to identify events and these are identified below.

Predecessor Successor

01 02 Design Questionnaire ‘

02 03 Tryout Questionnaire Duplication :

01 12 Arange for Key Punching f

03 04 Tryout Questionnaire Administration :

01 13 Design Data Analysis ,

01 14 Design Sample ' f

14 03 Select Tryout Sample j

14 06 Select Final Sample i

04 05 Revise Questionnaire ;

05 06 Final Questionnaire Duplication :

06 - 07 Final Questionnaire Administration §

- L o7 08 Key Punch Responses }
12 07 Hire Key Punchers :
08 09 Data Summary :

09 10 Data Analysis ;

05 10 » Final Report =- Part I :

10 11 Final Report = Part II ;

11 15 Submit Final Report to President ;

13 07 _ Dummy Activity

b e e s S

O e L J T T O O N e R e ot R 3 o ders e F R Y AR




Aruitoxt provided by Eic:

ERIC

o™

mit
Report

Sub
i

o

. “‘ ‘:
‘Final Report u
Part 1} . ‘

B

\

—t

Bata

.(E;§> Analysis
S’ .
AN
&
%

2

-Q'
4

/

Data
Summary

=@

Key Punch
Responses

e,
ey JO
UOIIRIIS | UjWpY uogjedntdng

leut i leul

L a—— i

&
e
T e
R e
-
L 0T

-
P

={ §

ionnaire -

Revise

‘Quest
(1)

{
{

ire Key
Punchers
t
o

Tryou

Select
Tryout Sample

mintstration

o,

Ad

?
3

Y
i

tioen

ica

Tryout

Fam

@
g

/
Dupl

Q
ot e

— ucs‘gn're .
- . alre i
55 ~ , , '




.,
T,
7

Educational Research Management Center

School of Education

The Ohio State University
Columbus, Ohio 43210

SOLUTION TO PRACTICAL EXERCISE NO, 3

Event
‘Predecessor Successor
o1 02
02 03
1]} 12
03 ok
01 13
1] 14
14 03
14 06
oL 05
05 06
06 07
07 08
12 07
08 09
09 10
05 10
10 11
11 15
13 07

Time Estimating

Activity

Description

Design Questionnaire

Tryout Questionnaire
Duplication

Arrange for Key Punching

Tryout Questionnaire
Administration

Design Data Analysis

Design Sample

Select Tryout Sample

Select Final Sample

Revise Questionnaire

Final Questionnaire
Duplication

Final Questionnaire
Administration

Key Punch Responses

Hire Key Punchers

Data Summary

Data Analysis

Finzl Report - Part |

Final Report - Part ||

Submit Final Report

Dummy Activity
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Educational Research Management Center
School of Education

‘ The Ohio State University

; Columbus, Ohio L3210

SOLUTION TO PRACTICAL EXERCISE NO. 3

Time Estimating

Event Activity
Predecessor  Successor Description a m b te
0l 02 Design Questionnaire 1.0 2.0 3.0 0 .11
02 03 Tryout Questionnaire 0.6 1.0 1.4 1.0 .02

bDuplication

0l 12 Arrange for Key Punching 0.2 0.6 1.0 0.6 .02
03 . ok Tryout Questionnaire 1.8 2.4 3.0 2.4 o4

Administration
01 13 Design Data Analysis 2.6 3.0 3.4 3.0 .02
0l 4 Design Sample 0.8 1.0 1.2 1.0 o0
14 03 Select Tryout Sample o.b 0.6 0.8 0.6 _o0
14 06 Select Final Sample 0.8 2.2 3.0 2.1 14
oL 05 Revise Questionnaire o.4 0.8 1.2 0.8 .02
05 06 Final Questionnaire 0.6 1.0 1.4 1.0 o2

Duplication

06 07 final Questionnaire 2 5.0 8.0 5.0 1,00

Administration
07 08 Key Punch Responses 1.2 1.8 3.6 2,0 .16
12 07 Hire Key Punchers 1.6 2.2 3.2 '2.3 .07
08 09 Data Summary 3.0 4.0 5.0 L4.0 .1
09 10 Dat.a Analysis 1.0 1.4 3.0 1.6 .1l
05 10 Final Report - Part | 1.4 1.8 3.4 2.0 .11
] 10 11 F'nal Report - Part || 2.2 L,2 5.0 4.0 .22
i 11 15 Submii Final Report o.4 0.6 0.8 0.6 .00
f 13 07 Dummy Activity 0 0 0 0 .00
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PRACTICAL EXERCISE NO. 4

Calculation of Tg, T, and Slack

Using the tg's provided on the activity lines below, determine the
Earliest Expected Date (TE) and the Latest Allowable Date (TL) for each
event. Enter them in the appropriate spaces on the network,. In calculating
these dates, remember the rule of selecting the largest time value when
several activities come together at one event when going forward or to the
right and the role of selecting the smailest time value when calculating
the Latest Allowable Date when moving backward or going to the left from
the end event. Calculate the slack associated with each event by subtracting

TL= ‘TL= Tg=




LTI IR

TR TRT
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TL=0

Educational Research Management Center

School of Education ,

The Ohio State University
Columbus, Ohio 43210

)

SOLUTION TO PRACTICAL EXERCISE NO, &

Calculation of Tg, Tp, and Slack
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Educational Research Managemenrt .»nter
School of Education
The Ohio State University
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PRACTICAL EXERCISE NO. 5
Scheduling - Part |
Professor See now wishes to schedule the project by establishing
calendar dates for the earliest and latest start dates for each event

on the assumption that the plan previously developed is acceptable. He knows
that while te values are only estimates and that he could adjust them to

establish scheduied elasped items (ts's), he decides to use the estimated values.

Given below are the Critical Path followed by the various slack paths. Using
the fiscal calendar attached, establish the earliest and latest start dates for
each event. For example, event 2 cannot start until two weeks after the project
starts. Running down the '"accumulated time'' column of the fiscal calendar, it
can be seen that the date associated with 2 weeks is January 15. Note that

the earliest and latest start dates for the Critical Path will be the same but
this will not be true of the events on the several limit paths. Note also

that the same event number has been used to indicate the start of several
different activities,

Paths Event No. Event Description Tg TL Slack ESD LSD

] Project Start 0.0 0.0 0

2 Start Tr out Duplication 2.0 2.0 0

3 Start Tryout Administration 3.0 3.0 0

L Start Questionnaire Revision 5.4 5.4 0

5 Start Final Duplication 6.2 6.2 0

Critical 6 Sta, t Final Administration 7.2 7.2 0
7 Start Key Punching 12,2 12.2 0

8 Start Data Summarize 14,2 14.2 0

9 Start Data Analysis 18.2 18.2 0

10 Start Conclusion of

Final Report 19.8 19.8 0

11 Submit Final Report 23,8 23.8 0
A ] Start Scmple Design 0.0 1.4 1.4
14 Start Select Trysout Sample 1.0 2.4 1.4

B 14 Start Select Final Sample 1.0 5.1 4,1

C ] Start Design Data Analyiis 0 9.2 9.2

D ] Start Arranging Key Punch 0.0 9.3 9.3
12 Start Hire Key Punchers 0.6 9.9 9.3

et ¥4
i
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PRACTICAL EXERCISE NO. 5

. Fiscal Calendar

1965
Jan, &4 0.2 Feb, 22 7.2 April 12 14,2 May 31 21.2
5 0.4 23 7.4 13 4.4 June 1 21.4
6 0.6 24 7.6 14 14,6 2 21.6
7 0.8 25 7.8 15 14.8 3 21.8
8 1.0 26 8.0 16 15.0 L 22.0
Jan. 11 1.2 March | 8.2 April 19 15,2 June 7 22.2
12 1.4 2 8.4 20 15.4 8 22.4
13 1.6 3 8.6 21 15.6 9 22.6
14" 1.8 L 8.8 22 15.8 10 22.8
15 2.0 5 9.0 23 16.0 11 23.0
Jan, 18 2,2 March 8 9.2 April 26 16.2 June 14 23,2
19 2.4 9 9.4 27 16.4 15 23.4
20 2.6 10 9.6 28 16.6 16 23.6
21 2.8 11 9.8 29 16.8 17 23.
22 3.0 12 10.0 30 17.0 18 24,0
Jan., 25 3.2 March 15 10,2 May 3 17.2 June 21 24,2
26 3.4 16 10.4 L 17.4 22 24,4
27 3.6 17 10.6 5 17.6 23 24,6
28 3.8 18 10.8 6 17.8 24 24,8
29 4,0 19 11.0 7 18.0 25 25.0
Feb, 1 4.2 March 22 11.2 May 10 18.2
2 L.bL 23 11.4 11 18.4
3 4,6 2 -11,6 12 18.6
L 4.8 25 11.8 13 18.8
5 5.0 26 12.0 14 19,0
Feb. 8 5.2 March 29 12,2 May 17 19.2
9 5.4 30 12.4 18 19.4
10 5.6 31 12.6 19 19.6
11 5.8 April 1 12.8 20 19.8
12 6.0 ‘ 2 13.0 21 20.0
Feb. 15 6.2 April 5 13.2 May 24 20.2
16 6.4 6 13.4 25 20.4
17 6.6 7 13.6. 26 20.6
18 6.8 8 13.8 27 20.8
19 7.0 9 14,0 28 21.0




Educational Research Management Center

School of Education

The Ohio State University

Columbus, Ohio 143210

SOLUTION TO PRACTICAL EXERCISE NO. 5

Earliest Latest
Event Event Start Start
ath Numbers Description _Date _Date

1 Project Start 1 /04/65 1 /04765

2 Start Tryout Duplication 1/15/65 1/15/65

3 Start Tryout Administration 1/22/65 1/22/65

L Start Questionnaire Revision 2/09/65 | ,2/09/65

5 Start Final Duplication 2/15/65 2/15/65

ritical '

6 Start Final‘Administration 2/22/65 2/22/65

Start key Punching 3/29/65 3/29/65

8 Start Data, Summary L/12/65 4/[2/65

9 Start Data'Analysis 5/10/65 5/10/65

10 start Conclusion of Final Report 5/20/65“’_‘ 5/20/65

11 Submit Final Report 6/f;/65 ‘6/17/65

'"""'""T'""""EZ;ZZ'52;;?;'5;;;;""'""""""'?}Bi}éé """" 1/12/65

A 4 Start Select Tryout Sample 1/08/65 1/19/65

""" e el Samle | 1/oB/es  2/08/65.

TUTTRYTTT e maeie L 1jokes 3/08/65

T e ranging Key Panch | 1/0k/65 TTTSleeres

’ 12 Start Hire Key Punchers 1/06/65 3/12/65

e E"'"""EZ;E'ETS;T%;;S?Z'Z'E;ZZ'? """"" 2/15/65 "'u/zs/ss
Jan. 1966 %
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pDirections: On each page ©O

related to one end O

EVALUATTON

Evaluation Scale

£ this booklet you will find a different concept
to be judged and between it a set of scales. You are to rate
the concept O each of these scales in oxder.

of the page is Very closely
check mark as follows:

t the concept at the top

1f you feel tha
¢ the scale, place your

3 : . unfair

fair X s o
ite closely related to one OY
eme) you should place your check-

that the concept is qu

1f you feel
the scale (but Dot exty

the other end of

mark as follows:
: weak

strong %3 s
s oply slightly related to one side as opposed
not really heutral), themn you should check as

1f the concept seem
to the other (but it is

follows:
: _passive

active__ T ¢ X G :

1f the concept is neutral, or the scale is irx
then place your checkmark in the middle space.

elevant to the concept,

r check marks in the middle of spaces,

TMPORTANT: Place you
geparate and independent judgement. Do not

er individual items. Tt is your first
about the items that we

Make each iltem 3

worry oY puzzle oV
impression, the immediate feelings,

want.

- e

not on boundaries.




beneficial

sufficient
soothing

interpreted

.« - v

useful
authentic
concise
constrained
intentional
complex

stable

rational

L
]
'
:
i
-
i

RESEARCH MANAGEMENT Vo
: : : : : : harmfﬁl
: : : : : : insufficient' Q:fj
: : : : : : aggravated
: : : : : : unexplained
: S : : : : useless
: : : : : : facsimile
: : : 3 : : diffuse
: : : : : : free
3 s : 3 : : unintentional
: : : : : : simple
: : : : 2 : changeable
: S : : : : intuitive
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PRESESSION V

MULTIVARTATE DESIGN AND ANALYSIS IN
EDUCATIONAL RESEARCH

Director

Dr. Joe H. Ward, Jr.
Personnel Research Center
Lackland Air Force Baseé
Lackland, Texas

o
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INTRODUCTION

The Presession on Multivariate Design and Analysis in Educational Research
was designed for educational researchers who had the basic statistical! tools in
their repertoire, but because of the rapid improvement of computer techniques for
the systematic organization and analysis of data were unable to formulate research
problems for computer analyses that would yield answers to the questions at issue.

More specifically, this session was designed to develop an appreciation of
multiple linear regression as a general approach to the formulation and analysis

of research problems. The activities of the Presession were divided evenly between

lenture~discussion, laboratory exercises related to the listed objectives, and

. exercises related to appropriate computer operations.

The participants were enabled to have direct experience with data processing
and computer equipment. Each participant prepared a problem statement which
reflected an acquisition of concepts and the development of attendant techniques

that would be useful in his future conceptualization of research problems.

- e gy
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OBJECTIVES

The primary objectives of this session were to assist the participants in
developing techniques of formulating research problems for computer analyses so
as to make full use of the multiple regression approach. Upon successful completion
of the program, participants were able to:

1. Define vectors that express the conceptualization of a problem.

2. Formulate models appropriate for specific problems without conforming
to experimental designs for which prescribed computational procedures
are available.

3. Identify vectors that represent information that has been measured on
a continuum.

4. Define vectors so as to express nonlinear and interaction relationships.

5. Use categorical and continuous vectors in models developed to remove the
Yeontamination" of other factors (logic of covariance analysis).

6. Apply an ambiguous set of rules to the determination of the appropriate
degrees of freedom to be used with the linear regression model.

7. Cite novel examples of research problems to which linear regression
is applicable.
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PARTICIPANTS

Participant Information Form

Information from Participants
AERA 1967 Presession in

MULTIVARIATE DESIGN AND ANALYSIS IN EDUCATIONAL RESEARCH

Participant's Name:
Address:

The information below is being requested from each person who HAS BEEN SELECTED
TO ATTEND the Multivariate Design and Analysis in Educational Research Course.
This information will be helpful in our attempt to make the course valuable to
the participants.

1. Describe the characteristics of the high speed digital computer you now use
or plan to use after completion of this course. (e.g., IBM 7040, 32K core,
6 tapes, disk)

2. 1Is the computer located at your own institution? If not, where is it located?

3. Describe your computer programming experience.

3.1 Describe briefly the programs or sub-routines (and language used)
that you have personally written and de~bugged.

3.2 Describe briefly the computer programs written by someone else that
you have used in your work. This means that you have prepared the
control cards and arranged the entire deck in proper order for input
to the computer.

3.3 Describe briefly the computer programs that you have used in your work,
but someone else has implemented the control cards and decks into the

computer.

4. 1If you have written programs or used other programs, have you used variable
format cards which are read in at object time to select information from data

decks?
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5. Can you use a key punch without any special instructions? (This does not

mean that you know how to prepare drum control cards or that you are

speedy.)

NOTE TO PARTICIPANTS:

This course will require participation through the entire day and much of the
evening on each of the five scheduled days. Participants are urged to make
arrangements for other meetings and entertainment while in New York City outside

the schedule for the presession, February 11-15.

Return this to: Joe H. Ward, Jr.
Program Director
Southwest Educational
Development Laboratory
2020 Tower Life Building
San Antonio, Texas 78205
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SCHEDULE OF ACTIVITIES

DAY 1 - SATURDAY 11 February, 1967

8:00 -~ 8:30 A.M.

8:30 - 10:00 A.M.
(Ward)
10:00 - 10:15 A.M.

10:15 - 12:00 A.M.

12:00 - 2:00 P.M.

2:00 - 2:30 P.M.
(Ward)

(Jenniiigs)

3:45 - 5:30 P.M.

7:00 - 9:00 P.M.

RS ant it sl e it M e ity ks BB L i e R T B R Tl m e e L

Participants gather at IBM Systems Research Institute,
787 United Nations Plaza, New York, New York

Distribute Materials, Background and Objectives; Start
Research Analysis Lecture (RAL), Chapter 1 of "Applied
Multiple Linear Regression'

Break

Research Analysis Lecture (RAL) through 2.4; Linear
Dependency if time - Definition and example using
binary vectors.

Lunch and Laboratory (LAB), Individual Work

Finish Linear Dependency

Computer Analysis Lecture (CAL) Discussion of Control
Cards, Output of 3-services problem without DATRAN

Break

Discussion of DATRAN, FORMAT. Participants make " control

cards, write DATRAN, FORMAT, and submit to Key Punch
(Total Key Punching required approximately 300 cards)
Input to Computer at 5:30 P.M.

Distribute Problem Sets 1 and 2.

Laboratory (LAB) - Participants and Staff will work
tggether as needed on individual basis.

<

&
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DAY 2 - SUNDAY 12 February, 1967

9:00 - 10:00 A.M.

10:00 - 10:15 A.M.

10:15 - 11:30 A.M.
(Ward)

11:30 - 12:00 A.M.
(Jennings)

2:00 -~ 3:30 P.M.

3:‘30 - 3:45 PCMC

3:45 - 5:00 P.M.
(Ward)

5:00 - 5:30 P.M.

7:00 - 9:00 p.m.

Laboratory (LAB) - Participants receive computer
output and make corrections for input to computer

RAL - Sections 2.5 through Chapter 2.’ 2x3 Problem,
"Interaction", '"Main Effect"

Break

RAL - Finish Chapter 2 .

CAL - Impose restrictions for "Interaction" and
"Main Effects".

Lunch and LAB

LAB to prepare 2x3 problem for Key Punch
(Total Key punch required approximately 1250 cards)

Break

RAL - Chapter 3

LAB

LAB

i R e A i 5 Y AR e n . -



DAY 3 - MONDAY 13 February, 1967

8:30 - 9:00 A.M. -- LAB

9:00 - 10:00 A.M. =-- RAL - Assumptions underlying the model
(Bottenberg)

10:00 - 10:15 A.M. -- Break

10:15 - 11:00 A.M, -- CAL -~ 2 Prediction problem

(Jennings) (Total Key Punching required 300)
11:00 - 12:00 A.M. -- RAL - Assumptions underlying the model, and 3-way
(Bottenberg) analysis if time permits

12:00 - 2:00 P.M. =-- Lunch and LAB

2:00 - 3:30 P.M. ~-- RAL - Chapter 5

(Ward)

3:30 -~ 3:45 P.M. -~  Break

3:45 - 5:30 P.M. —— CAL - Covariance Problem and LAB
(Jennings) (Total Key Punching required 700)

7:00 - 9:00 P.M. =-- LAB
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DAY 4 - TUESDAY 14 February, 1967

8:30 - 9:00 A.M. — LAB

9:00 — 10:00 A,M, ~-- RAL - Topics in Chapters 4 and 6. Test for Non-linearity,
Discontinuity, Policy Capturing, 3x4 with missing cells.

10:00 - 10:15 A.M. —- Break

10:45 - 12:00 A.M, -—  CAL and LAB - Test for Non Linearity
(Jennings)

12:00 - 2:00 P.M, =-- Lunch and LAB

2:00 - 3:30 P.M, -- RAL - Topics in Chapter 4 and 6°
3:30 - 3:45 P.M, -- Break

3:45 - 5:30 P.M, ~-- CAL and LAB

7:00 - 9:00 P.M. -- 1AB (Total Key Punch raquired 1000)

DAY 5 - WEDNESDAY 15 February, 1967
8:30 - 9:00 A.M, -- LAB

9:00 - 10:00 A.M. -- RAL

10:00 - 10:15 A.M, -- Break

10:15 - 12:00 A,M. -~ LAB

12:00 - 2:00 P.M. -- Lunch and LAB
2:00 - 3:30 P.M., ~-- LAB

3:30 - 3:45 P.M. -—  Break

3:45 - 5:30 P.M. ~—-- Final Lecture, Evaluation and LAB

5:30 P.M. ——  PEnd of Presession (Total Key punch required 1000)
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SAMPLE MATERIALS

TOPICS RELATED TO THE COMPUTATIONAL »@)
ASPECTS OF REGRESSION iy
By

Joe H. Ward, Jr.

Linear Combinations of a set of vectors.

All possible Linear Combinations generate a linear vector space.

Linear Dependence of a set of vectors.

A set of Independent vectors which span the vector space are called a
basis set. A basis set is not unique.

The number of vectors in a basis is called the dimension of the vector
space.

Inner Product of two vectors. x' y (Distinguish from Djirect Product).

Orthogonality. x' y = 0. (Compare Qrthogonality and Linear Independence.)

Length of a vectors + x!'x
Cosine of Angle. (x'y) / Nxe'x) Ny'y)

Orthonormal set of vectors.

If a vector is orthogonal to each vector of a set, then it is orthogonal
to every vector in the space generated by the set.

Decomposition of a vector into two orthogonal components.

Orthogonal decomposition of a vector yields a residual of minimum length.

Decomposition of a vector into two orthogonal components, one in the space
of a set of vectors and the second a residual orthogonal to the space generated

by the set. ;
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THE COMPUTATION OF THE F STATISTIC

By
Joe H. Ward, Jr. '

The following material discusses the computation of the F statistic in terms of
predictive accuracy and the dimension of the vector spaces associated with the

prediction systems.

1. THE LARGEST MODEL

Consider the prediction of y from s(l), s(2), ..., s(n) where each vector
s(i) has its i-th element equal to 1 and all other elements equal to O.
These n vectors are linearly independent and the dimension of the vector

space generated by these vectors is n.
Then y = ujs(l) + ups(2) + ... + u,s(n) + h
Let L » ujs(l) + ugs(2) + «.. + u,s(n)
Then y = L + h

In this problem the least squares regression coefficients are

Wi

Yi (i = 1,n)
and y L

B 1

The residual vector h is the NULL vector

Now let g yiz = ty associated with this value consider
i=1 the dimension of the vector y and call
the dimension d(ty) with value n, i.e.
d(ty) =1
n 2
= Ly = py associated with this value consider
i=1 the number of Independent vectors

in the set S(l), 3(2), ssey S(n).
This is the dimension of the space,

d(py) = n

173
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2.

COMPUTATION OF THE F STATISTIC

; hi2 =qp = 0 since h is the NULL vector the sum of
i=1 squares q, = 0. Associated with this

vector h we defind d(aqp) = 0

ty =PL * dn d(ty) = d(pp) + d(ap)
ty = Pp, + 0 n=n+0
ty = P n=n

THE UNRESTRICTED MODEL

Now consider the prediction of y from a set of Independent vectors x(1),
x(2), sosy x(K) - (where k<n). Each of these vectors can be expressed as

a linear combination of s(1l), 8(2), +sey 8(n).
Then y = alx(l) + azx(Z) + oo + akx(k) + e
Let u = alx(l) + azx(2) + oo + akx(k)

Then y = u + e

Assume that a; (1 = 1,k) are least squares values

n
2
Then let = Uy = Py associated with this value consider the
i=1 number of Independent vectors in the set
®x(1), x(2), eoes x(k)., This is the
dimension of the space, d(py) = k
n 2
= e; = g associated with this residual vector is
i=1 the number d(qe) with value equal ton = k
Then we can write
£, = Py + Ye d(ty) = d(py) + d(ag)

y
n =k + (n-k)

n=n

;Z
2‘
3
3
1
B
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COMPUTATION OF THE F STATISTIC

3. THE RESTRICTED MODEL

Finally, consider the prediction of y from a set of Independent vectors
z(1), z(2), ..., 2(c) (where c<k<n). Assume that each of the vectors can

be expressed as a linear combination of x(1), x(2), ..., x(k).

Then y = blz(l) + b22(2) + see + bcz(c) + f

Let © = blz(l) + boz(2) + ... + bcz(c)

Then y = ¢ + £

Assume that b;(i = 1, c) are least squares values.

Then let 1; riz =

N
i

Then we can write

ty=Pr+qf

Py

associated with this value consider

the number of Independent vectors in

the set z(1l), z(2), ..., 2z(c). This

is the dimension of the space, d(py) = ¢

associated with this residual vector is
the number d(qg) with value equal to n-c

aty) = dlpy) + dlag)
n=c + (n-c)

n=n

R e




LARGEST
MODEL

dZWMmHWHOHMUIWMUHOHmU SUM OF SQUARES = p;

MODEL

RESTRICTED——PREDICTED SUM OF SQUARES = p,

MODEL

e

PICTORIAL REPRESENTATION OF THE F STATISTIC

TOTAL SUM OF SQUARES = ﬂ%, :
mﬁnwv =n

_Al

PREDICTED SUM OF SQUARES = p;—T
m.AHuH.v = n “
1

e

ERROR SUM OF SQUARES = q.—X

4
mchv =k m d{gg) =n -k

—plg——ERROR SUM OF SQUARES = pmnlunnnmt

mA@mv =1n=-C

d(p,) = ¢

WE CONSIDER:

1. The lost predictive accuracy per vector given up between
LARGEST and UNRESTRICTED models.

2. The lost predictive accuracy per vector given up between
UNRESTRICTED and RESTRICTED models.

P -p, _ 4
Ulﬂmﬁ Iﬁlum

Pu—Pr_ 957 9% _ _g9¢ - Qe

k-c

k-c (o-c)-(nk)

Then we compare these two values as a ratio and have:

2
e T a)/( - ¢)  (Rwges. ~ RrEs)/(k - ©)
1,/ (@ - 1) @ - Rgps )/ (@ - B
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Use of Unit Vector and Other Comments on PERSUB Regression Program

By Robert A. Bottenberg

Questions occasionally arise regarding the necessity for specifying a unit
yvector as input data when using Persub regression routines. 1In order to clarify the
role of the unit vector, it will be helpful to distinguish between (a) a conceptual
regression model together with an implied computational procedure for its solution,
and (b) the version of the model and the computational procedure used by the Persub
routines. To review first, what appears in the usual regression model is a set of
variables in their raw gcore form. These consist of observed values, transformations
of them such as squares, cubes, products, square roots, logs, etc., and coded binary
variables to represent group membership or the presence OT absence of some characteristic.
Also included in such a set of raw score variables is usually, though not necessarily,
5 ‘variable' which takes the value of 1 for all observations. This last variable is
what is ordinarily referred to as a unit vector. Tts standard deviation is, of course,
0. The neorrelation' of such a variable with any other variable would in a mathemati-
cal sense be undefined because its s.d. is 0, but its correlation with other variables
may, in fact, be treated as a defined quantity by a computer program when such a
variable is specifically introduced as a member of an array of variables. Computer
programs are ordinarily constructed so as to arbitrarily set the correlation of a
variable having an s.d. of O with any other variable to O.

et the raw score conceptual model be denoted by M, and be of the form }

e = A1X1+A2K2 + ... +Apo + E,

%
i
5

where X, is the criterion variable in its raw score form, X1, X2, <+ Xp are

predicator variables in their raw score form, Al, A2, «+> Ap are raw score weights,

and E is a raw score residual vector. Assume for the present that one of the pre-

dicators, Xp, is the unit vector. In order to minimize the sum of the squared elements




E, we would need to solve a system of p equations in the p unknown Aj, A2, ..., Ap.
The coefficients of the unknowns in these equations would be the sums of squares and
cross products of the vectors Xj, X9, ..., XP’ and the right side of the i(th) equation
would be the sum of cross products of the raw scores in Xj and X;. One reason for
including the unit vector Xp as a predictor vector is that the other preductors, Xj,
Xos «ees Xp_l are all continuous vectors. If the unit vector was not included, the
prediction system would be required to predict a criterion score of O whenever the
values on the continuous predictors are all 0. It may be desirable to avoid such a
requirement as a general rule on the following grounds. If the unit vector is included,
but expected criterion score should in fact be 0 when the value on all continuous pre-
dictors is O, the chances are good that the estimated weight associated with X, will turn
out to be 0, or nearly so. So no harm is done to the prediction system by the inclusion
of the unit vector, even if it makes no contribution to the criterion. On the other
hand, if it is arbitrarily excluded from the conceptual model, but. it does in fact
contribute to the criterion; the prediction system will turn out to be in error. There
are special stituations in which it is desired to have a model which does not include the
unit vector. But as will be evident from what follows, the use of Persub to handle
models which include only continuous vectors will require special methods. As mentioned
later, the use of a unit vector in the conceptual model when the other vectoré include
an array of binary vectors which sum to the unit vector is no special problem with
regard to the conceptual model. The Persub regression computing routines have been
constructed so as to obtain one of the unlimited number of least squares solutions for
a regression system when there are linear dependencies in the conceptual model.

The Persub regression routine does not actually tackle directly the problem of

obtaining a solution for a regression system for a model, M, which includes raw score

variables, X1, X9, «..» Xp-l’ and the unit vector, Xp. Instead, it obtains the solution {tg

for another regression model, m, which is closely related to M. The model solved by

Persub is of the form




Xe = a1X1 + agXg + e + ap_lx p-1 + e,

ing the mean of all elements in Xbifor.the corresponding.value,in.x , and dividipg the

difference by the s.d. of elements in Xc. Similarly the variables 1, X9, <-+> Xp-l

are the standardized forms of ¥y, Xg» «v+> xp»l’ the elements in e are residuals, and

the p-l-a's are chosen so as .to minimize the -sum of-.squares.of elements in e.

The solution for the a's in model m requires obtaining the solution to a set of

p-1 equations in which the unknown are aj, ag, «.+5 ap-l. The coefficients of the

unknowns in these equations are the sums of squares and Cross products of the variables

X1s K95 +00o Xp-1° But these sums of squares and cross products are simply N times

the inter-correlations, and the right side of each equation is N times the validity

coefficient. So if each equation is divided through by N, the equations to be solved

have the inter-correlation matrix of the xi as coefficients of the unknown a's, and

the vector of p-1 validity coefficients appear on the right side. Note in passing that

the inter=-correlations and validities of the Xi are the same as the inter-correlations

and validif:ies of the Xj. The Persub routine finds a solution to a close approximat-
ijon for this set of p-1 equations. The accuracy of the solution is shown by the size
of the "equation errors" which are reported on the print-out. The equation error

reported along with standard weight aj on the print-out is cbtained by putting the

computed values of aj, 39, «+°> ap_l into an equation in which the coefficients of

the a's are the appropriate elements from the i(th) row of the correlation matrix of

predictors. This weighted sum of the a's should, if the solutica for the a's is exacty

be identical to the validity coefficient of Xi for X: Any difference between the

weighted sum and the validity coefficient is due to the fact that the solution is

approximate rather than exact, and the difference 1is referred to as an equation error.

1f the solution were exact, all equation errors would be O. Ordinarily, equation

errors which are reported are small, usually less than .005. The solution can be

made more exact and the ejuation errors made generally smaller by specifying a more

rigorous Stop criterion, for example, .00001 rather than .0001.

I el s maEe M an T
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where x¢ is the standardized form of X., that is an element of X, is obtained by subtract-
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There is a relationship between the a's in model m and the A's in model M. ﬂf
The relationship is that A; = a;"z;, for i=1, 2, ..., p-1, where z; is the Eﬁp
ratio of the s.d. of X, to the s.d. of Xj. Having obtained the values of Aj, Ay,
cees Ap-l’ the value of AP is given by the difference between the mean of X, and
the weighted sum of the means of Xl’ Xo, eves Xp-l where the weights are Aj, AQS
cers Apoie The above is correct only on the condition that there was a unit vector
in model M. Note however, that if one version of M does not include a unit vector
but does include a set of mutually exclusive and exhaustive binary vectors of which
the unit vector is a linear combination, we will simply state that the conceptual
raw score model did, in fact, include the unit vector as Xp since the introduction
of this linear combination into the predictor set will not change the predictive

efficiency of the system nor the obtained set of predicted scores and error scores.

The normal flow then is to input a set of raw data consisting of X, and Xj,
Xoy vy Xp_l (not the unit veector ), compute an inter-correlation matrix for these
variables, specify one of them as a criterion and identify a set of predictors and
call the REGREB or REGRED regression subroutine.

To review what happens, the Persub regression routine uses an inter-correlation
matrix as input, solves a system of equations to a close approximation to give a set
of "standard partial weights', and then converts the standard weights into a correspond-
ing set of raw score weights and a regression constant Ap. As you will have noted,
both the standard weights and raw score weights are reported on the output.

The net effect of the above is that when you specify the set of variables which
are to be inter-correlated and used as input tO the regression routine, it is not
necessary to list the unit vector as one of these variables. The fact that the

regression routines uses correlations as input implies that your conceptual raw

T M U T

score model did contain a unit vector. 1f you do list the unit vector as a ]

e R R W R

variable to be inter-correlated along with other predictors, its correlations, although




mathematically undefined will all be set to O. This being the case, its weight
will never be corrected away from O during the jteration sequence, and its standard
weight will therefore be reported as 0. So will its raw score weight. However, the

regression constant will undoubtedly be non-zero, but this will be for the unit vector

which was implicitly in the conceptual raw score model anyway. Thus, if you list

a unit vector as part of your input variables to the correlation routine, you will
not hurt anything since it will have absolutely no effect on the solution which will
be obtained by the regression routin<. On the other hand, the listing of a unit
vector as an input variable to the correlation routine is simply not necessary. You
will get a weight for a unit vector even though you have not listed it as input to

the program, and this weight will be the reported regression constant.




%%*DATA CARD FORMAT#%%

Card Number 01-60
....Three Service Problem - One Way Analysis of Variance (N=9)

Group Number 1,2,3 - Army, Navy, Air Force
1 if Army; zero otherwise.

1 if Navy; zero otherwise:

1 if Air Force; zero otherwise,

Criterion - AFQT Scores

....2 X 3 Analysis of Variance (N=60)
Hayes - Statistics for Psychologist.
Holt, Rinehart and Winston, 1963. P. 405.

1l if row 1, 2 if row 2.
1, 2, 3 for columns 1, 2, and 3.
Criterion

«...Prediction Problem (N=60)

Criterion - Typing Speed
Predictor 1 - Hours of Practice
Predictor 2 - Finger Dexterity

....Covariance Problem (N=15)
Edwards - Experimental Design in Psychological Research
Holt, Rinehart and Winston, 1962. P. 294

Group Number - 1, 2, 3
Covariable
Criterion

....Quadratic Covariance Problem (N=60)

Group Number - 1,2
Criterion
Covariable
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DTRECTOR'S COMMENTS AND EVALUATION

iminary arrangements and communications for this presession proceeded

The prel
¢t were originally mailed to the applicants

quite smoothly. The information blanks tha

ate for this particular presession. Further

for participation were not appropri
information was requested from those members who were finally selected. It would
le to have had information about the computer background of all

propriate to allow the directors

have been desirab

of the applicants for the presession. It might be ap

of the various presessions the opportunity to suggest the information to be received

from applicants.

The implementation of the computer programs at the IBM data center provided quite

a challenge for our staff. However, late Friday just prior to opening the presession

This situation was caused by the

we were able to implement the necessary programs.
RAN compiler system by the IBM data center.

development and introduction of a new FORT

Everything was ready as planned on the morning of the first meeting.
The facilities provided by th 1IBM Corporation were quite exceptional and the
classrooms facilities as well as the keypunch and computer facilities

quality of the
t any other location. A few of the parti-

were probably better than we could have had a

cipants mentioned the high quality of the physical facilties; however, it is felt

that most of the participants did not really express an appreciation of the outstand-
ing computer and classroom facilities that were provided.
he most important inadequacies of the arrangements was the housing for

quite rundown and certainly not appro-=

One of t

the participants. The Penn-Garden Hotel was

priate for the price that was paid. It would have been better to have the housing

T am sure that we could have obtained better

facility quite near the meeting place.

housing for the moneY and also been located closer to our meeting place. It is hoped

le to meet in a location that is

that if a presession is held next year we will be ab
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designed to be convenient to the meeting facilities. I think that the participants
would prefer to live near the presession site for 5 days and then move to the con-
vention location.

The staff of the presession had extensive discussion prior to the presession
concerning the appropriateness of prior distribution of the text to be used. We
are still not sure whether or not it is wise to send out the text in advance. A
few of the participants indicated that they would prefer having the text in advance
and I am quite sure that it would make very little difference in our approach.

A few people mentioned their inability to absorb the material at the pace that
it was presented. It may be more appropriate to spend more time on fewer topics
rather than to attempt to cover lightly some of the chapters. Perhaps chapters
four and six of the text could be discussed very briefly.

In the future 5 day presessions it will probably be wise to minimize the key=-
punching required by the participants. We would hope to smooth out the use of the
computer by cutting down on the keypunch requirements,

At the end of the presession each participant was asked to write his own comments
regarding the presession. I am enclosing copies of all of the comments that were
written and I think that you can read them yourself to get some idea of the parti-
cipants reactions. When you have finished with the comments by the participants I

would appreciate your returning them to me since they may be useful in the future

evaluation that is being considered by John Williams of the University of North Dakota.

T think that John Williams' interest in the long-term follow-up study is quite
appropriate and I have some information that will indicate the extent to which this
presession has a long-term affect. I am enclosing a collection of requests that we
have received up to the present time. Most of these requestsare a direct result of

the participation in this presession. It is hoped that the requests for the subroutine

system will result in extensive use of the presession approach at the various univer-

sities.
\‘l




At the present time it is planned to have next year's presession at North-

western University. Janos Koplyay. one of the participants of this year's presession,

has made arrangements for Northwestern University to furnish computer and meeting

locations. Our staff is looking forward to next year's presession and we hope to

incorporate some of the suggestions that were made this year.
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PRESESSION VI

STRATEGIES OF RESEARCH WITH CULTURALLY

DEPRIVED CHILDREN

Director

Dr. Martin Deutsch
New York University
New York, New York




INTRODUCTION

The Presession entitled Strategies of Research with Culturally Deprived
Children was designed for school and university personnel responsible for formulat-
ing, planning, conducting, and/or evaluating educational programs for the disadvantaged.
The activities of this Presession were of two types. One type included class-
room demonstrations, lectures, and exercises related to the objectives listed below.
The second set involved field trips to deprived areas of New York City in cooperation
with local agencies working with deprived groups, and consultation and interviews with

representatives of such groups. The latter group of activities provided the partici-

pants an opportunity to directly observe the environmental conditions of deprivation

among several groups as well as providing the opportunity to explore with representa-
tives of these groups, the underlying causes of these conditions and techniques for

alleviating them.

OBJECTIVES

Upon successful completion of the program participants were to be able to:

1. Describe in operational terms the major causes of cultural deprivation
and the social conditions associated with deprivation.

2. Specify the social conditions and causes of deprivation unique to
each of the major groups of deprived peoples within the society.

3. Specify practical experimental treatments having a high probability
of reducing or removing causes and conditions of cultural deprivation.

4, Specify research techniques and strategies appropriate for use in
experimental research with culturally deprived children, and describe the
application of the techniques and strategies to existing problems of culturally
deprived groups.

5, Prepare a research outline that describes in operational terms the
existing problem, the dependent and independent variables, and the experimental
procedures in a proposed experimental study with culturally deprived children.
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STAFF

Dr. Martin Deutsch (Director)
Institute for Developmental Studies
School of Education

New York University

Dr. Leo S. Goldstein (Instructor)
Institute for Developmental Studies
School of Education

New York University

Dr. Eddie G. Ponder (Instructor)
Institute for Developmental Studies
School of Education

New York University

Miss Barbara Wich (Assistant)
Institute for Developmental Studies
School of Education

New York University

Guest Lecturers

Mr. Allan Coller, Imstitute for Developmental Studies

pr. Harold Wilensky, New York University

Dr. Lasser Gotkin, Institute for Developmental Studies
Dr. Cynthia Deutsch, Institute for Developmental Studies
Dr. Vera John, New York University

Dr. Vernon Haubrich, University of Wisconsin

Dr. Susan Millman, Institute for Developmental Studies
Mr. Bert Brown, Institute for Developmental Studies

Mrs. Jacqueline Stuchin, Institute for Developmental Studies
Dr. Perley Ayer, Berea College

Dr. Martin Whiteman, Institute for Developmental Studies
Mr. Richard Coleman, Institute for Developmental Studies
Mrs. Abigail Sher, Institute for Developmental Studies
Dr. Virginia Crandall, Fels Research Institute

Miss Edwina Meyers, Institute for Developmental Studies
Mrs. Laura Schneider, Institute for Developmental Studies
Mrs. Fay Fondiller, Institute for Developmental Studies
Mrs. Sandra Bangsgaard, Institute for Developmental Studies
Mrs. Joan Ehren, Institute for Developmental Studies

Mr. James Reed, Institute for Developmental Studies

Miss Edith Calhoun, Institute for Developmental Studies
Dr. Richard Ellis, Institute for Developmental Studies
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SCHEDULE OF ACTIVITIES

é

1

Baturday, February 11

10-11 . Registration and Coffee
Introduction to Presession
Dr. Martin Deutsch, Professor and Director
I.D.S., School of Education, New York University

Conference Coordinators:

Dr. Leo S. Goldstein, Senior Research Scientist,
I.D.S., School of Education, New York Umiversity

Mr. Eddie G. Ponder, Research Scientist and Director,
Extra~Mural Training Programs, I.D.S., School of
Education, New York University

Miss Barbara Wich, Assistant Research Scientist,
I.D.S., School of Education, New York University

Greetings
Dr. Milton Schwebel, Dean and Professor of Education,

Scheol of Education, New York University

Dr. Alfred Ellison, Chairman, Department of Early Childhood
and Elementary Education, New York University

12-1 Lunch

1:30 Research Design of the I.D.S. Longitudinal Enrichment Program
Dr. Leo S. Goldstein

Pupil Abilities Inventories
Mr. Allan Coller, Associate Research Scientist,
1.D.S., School of Education, New York University

7-9 Assessment and Instruction: Removing the Gap
Dr. Lassar Gotkin, Senior Research Scientist,
I.D.S., School of Education, New York University

Sunday, February 12

Statler-Hilton Hotel - 7th Ave. & 33rd St. - PE6~5000
Fast Room

10-12 Classroom Observation Scales
. Dr. Harold Wilensky, Consultant to I1.D.S.,
| School of Education, New York University
12-1:30 Lunch
1:30~3:30 . Perceptual Development

Dr. Cynthia Deutsch, Senior Research Scientist,
1.D.S., School of Education, New York University
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fonday, February 13 - East Room

10-12

12-1:30

1:30-3:00

3:00-3:15

3:15-4:45

7-9

Tuesday, February 14

9-12

12-1:30

1:30-3:00

3:00-3:15

3:15-4:45

7:30-9:30

Language Development
Dr. Vera Johns, Ph.D., Consultant to I.D.S.,
School <i Education, New York lmiversity

Lunch

The American Indians and Deprivation
Dr. Vernon Haubrich, Profescsor of Educational Policy
Studies, University of Wisconsin, Madison, Wisconsin

Break

Studies of Socialization and Social Behavior in Early Childhood - I
Dr, Susan Millman, Research Scientist, I.D.S.,
School of Education, New York University

Mr. Bert Brown, Research Scientist, I.D.S.,
School cf Education, New York-University

The Reading Prognosis Test

I.D.S. Reading Program
Mrs. Jacqueline Stuchin, Associate Research Scientist,
Curriculum Developer, I.D.S., School of Education,
New York University

Dr. Martin Deutsch

Underdeveloped Potentials of Disadvantaged Children: Special
Emphasis on Southern Appalachian Children
Dr. Perley Ayer, Professor of Sociology, Berea College,
Berea, Kentucky; General Chairman, Council of Southern
Mountains, Inc.

Lunch

Race and Social Class as Related to Language Development
Dr. Martin Whiteman, Consulfant to I.D.S.,
School of Education, New York University

Break

studies of Socialization and Social Behavior in Early
Childhood~IX
Mr. Richard Colemen, Associate Research Scientist,
1.D.S., School of Education, New York University

Mrs. Abigail Sher, Assistant Research Scientist,
I.D.S., School of Education, New York University

Prediction of Achievement Behavior, Sex Differences a .
OE Refn orcement > 5 ifferences and Expectancy

Dr. Virginia Crandall, Senior Investigator, Fels Research
Institute, Yellow Springs, Ohio
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§Wednesday, February 15

; 9-12 The IDS Enrichment Program

§ Overview

: Miss Edwina Meyers, Associate Research Scientist,

§ Training Instructor, I.D.S., School of Education,

‘ New York University

The Program - Enrichment Supervisory Staff

Mrs. Laura Schneider, Associate Research Scientist,
Curriculum Supervisor, pre~kindergarten, I.D.S.,
School of Education, New York University

Mrs. Fay Fondiller, Associate Research Scientist,
Curriculum Supervisor, kindergarten, I.D.S.,
School of Education, New York University

Mrs. Sandra Bangsgaard, Associate Research Scientist,
Curriculum Supervisor, first grade, I.D.S,
School of Education, New York University

Mrs. Joan Ehren, Associate Research Scientist,
Curriculum Supervisor, second grade, I.D.S.,
School of Education, New York University

Mr. James Reed, Associate Research Scientist,

Curriculum Supervisor, third grade, I1.D.S.,

School of Education, New York University
Parent Program

Miss Edith Calhoun, Director of Social Services,

I.D.S., School of Education, New York University
Extra-Mural Training Program

Mr. Eddie G. Ponder §
Disseminations |

Dr. Richard Ellis, Research Scientist, pre~kindergarten, °

I.D.S., School of Education, New York University i

12-1:30 Lunch

1:30 Dr. Martin Deutsch
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SUBSTANTIVE DESCRIPTION OF SESSIONS

Saturday, February 11

Research Design of the Institute for Developmental Studies Enrichment Program -
dealt with the nature of the longitudinal program, from pre-school through grade
three, which the Institute is conducting in cooperation with the New York City
public Schools. Criteria for selection of both experimental and control children

for the program, test administered and tentative findings were presented to

participants.

Pupil Abilities Inventories - stressed the experimental work of the Institute in

developing inventories to shed light on the abilities of disadvaritaged children

as they enter the school situation.

Assessment and Instruction - provided participants with procedures by which
assessment can facilitate instruction without undue loss of time. Stress was on

principles of programmed instruction as related to teacher behavior.

Sunday, February 12

Classroom Observation Scales - These scales represent the Tnstitute's work in
observing child-teacher interaction as a way of developing teacher competence
in the classroom setting. In addition, scales were discussed which were designed

to shed light on the child's interaction with materials within the classroom

setting.

Perceptual Development - dealt with the role perception, both auditory and visual,
as related to cognitive functioning and as the necessary pre-requisites as related
to reading. (auditory and visual discrimination). New findings from geneticists

was also presented and discussed. 1In addition, the alphabet board film developed

at the Institute for Developmental Studies was shown to illustrate perceptual

principles as related to isolation of stimuli and the need for appropriate sequenc-

ing for children in the learning process.
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Monday, February 13

Wl T TR

Language Development As Related To Social Class - Special reference was on the

language of disadvantaged children.

The American Indians and Deprivation - provided participants with an opportunity

to look at another segment of the American population and the debilitating effects

of the Indian reservation as related to the mainstream of our society.

gtudies of Socialization and Social Behavior In Early Childhood 1 - dealt with

self-concept of young children considered to be disadvantaged.

The Reading Prognosis Test - developed at IDS was discussed relative to its

diagnostic value in working with young children considered to be disadvantaged

in the area of reading.

Tuesday, February 14
Underdeveloped Potentials of Disadvantaged Children - dealt with another segment
of the American population considered to be disadvantaged: Southexn Appalachian

children. Discussion centered around the commonalities and differences of child~

ren considered to be disadvantaged across racial, social and ethnic social class

lines.

Race and Social Class As Related to Language Development = continuation of

Monday, February 13 discussion concerned with the language of disadvantaged

children.

studies of Socialization and Social Behavior In Early Childhood 2 - dealt with

child rearing practices across social class lines. Dr. Martin Deutsch closed the

session to clarify issues based upon previous presentations and developed the

topic of cognitive development.




prediction of Achievement Behavior, Sex Differences and Expectancy of

Reinforcement - dealt with the research of Dr. Virginia Crandall and her late

husband as related to this topic.

Wednesday, February 15
Ta the morning some participants were provided opportunities to visit in schools.
They observed Institute for Developmental Studies Enrichment Program classes, pre-
kindergarten through third grade, and the New York University Junior High School

in Brooklyn, New York,

IDS Enrichment Program - stress was oOn the practical application of the research

sessions of the presessions as related tc program development.

Summary - Dr. Martin Deutsch

in the afternoon a group of participants met with Dr. Leo S. Goldstein of the
IDS staff who were interested in proposal writing and research designs as
related to working with the disadvantaged. Still another group of participants
met with Dr. Alfred Ellison, Chairman of the Department of Early Childhood and
Elementary Education and other members of the Department whose specialty is

teacher education to discuss training programs for teachers of the disadvantaged.




Research Design of the IDS Enrichment Program
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Indians In Two Public School Systems
Deprivation and Disadvantage

Vernon F. Haubrich

The Indian American who is living on a reservation partially as a ward of the
Federal Government prescnts, in many cases, a classic picture of segregated life
which is highly deprived and which is legally sanctioned by our society. Adults and
children leave the reservation for specific purposes among which are shopping for
goods, travel in the immediate area for work and scheooling for children.

In both of the communities where beginning studies are being conducted, Indian
children attend school with non-Indian children on a fully integrated basis., The
schools are off the reservations, except in one case where the Tribe deeded part of
the land for a school built by the community. Typically, the child from the‘reseru
vation is bussed to the neighboring community and then is bussed back after school

ends. The situation is not unlike that of several large cities where some children

are bussed from one neighborhood to another.

The general economic, social and physical conditions on these reservations are
pathetic. The traditions of fishing and minor agricultural pursuits are not sufficient
to maintain any adequate standard of living. The homes of the indians are generally
in very poor repair with inadequate facilities for sanitation, heating and water. A
state of general depression . exists and has existed for a nﬁmber of years. The
etiology of this state of deprivation and disadvantage Wil};be examined later in the

paper. Approximately 30% of the Indian families are on public welfare and this is

six times the rate for the local community.

Lo health and welfare of the Indian American in the Pacific Northwest and

i

especially in the two communities under study is extraordinarily depressed. The over-

riding statistic which blots out all others is the average life span of the Indian. In

1960 the median life span of all Imndians was not more than 41 years and in the Pacific

Northwest it was not more than 46 years. In essence this means that the Indian child

£ life than %is non-Indian counterpart.

looks forward to approximately 25 fewer years O




The other statistics follow a dreary trail after this first shocking realization.
Indians are hospitalized twice as frequently, Tuberculosis occurs at four times the
rate of the whites; infant mortality is triple. One is not reassured by the accurate
nbservation that in the area of health and welfare, conditions have improved in the past
10, 20 or 30 years. All in all, one can say that the circle of poverty, disease and
depression  has hit home with a vengeance on these people.

The schooling of Indian children plays a critical role in their eventual social
and economic disintegration. In no event am I saying that the schools are deliberately
creating the conditions of failure and desperation; however, it is in the lack of any
clear responsibility for breaking the circle of poverty that the school and other
public agencies are partially to blame. If one has a lockstep grade system it is easy

to condone failure if children do not meet the "standards'; if one views children as

agents of an alien culture, it is easy to blame the home conditions for lack of response.

The statistics related to school drop outs, to attendance rates, and to percentile
rankings on achievement and aptitude tests are telling points when looked at in relat-
ionship to the generally impoverished state of the Indian families. It is also import-
ant to note that the 1963 statistics presented in this paper have not substantially
changed from previous years and that the number of Indian children involved has remained
essentially constant.

In community A the Indian children comprised 39% of all children enrolled in the
first grade (Indian N=18). This figure drops to 3% in the 9th grade and there are no
Indian children enrolled in grades 10, 11 or 12. By the end of the 4th grade, 65%
of the Indian children and 5% of the non-Indian children have failed at least one grade.

In community B the Indian children comprised 33% of all children enrolled in the
first grade (Indian N=34). This figure drops to a low of 3% in the 12th grade. By
the end of the 4th grade, 46% of the Indian children and 5% of the non-Indian children

have failed at least one grade.

In both communities the decline in enrollment of Indian children is'steady and

constant with sharp drops in enrollment at the 7th and 9th grade levels. In several

other communities preliminary data indicate the same kind of steady drop with few

Q

S A s R
e R G s A, e PR A AP T hie a o5 e vt e ae

T T LT a e iy o p RN PR T A YT Y RSN T T A AN IO S e IR R S T

201

NN 2 ar T R s e B

P A R 5 2 SR ety B




B e e L B R I R |

s NS s

remaining to the end of the 12th grade. It should be noted that the issue of Indian

children being in the majority or minority has little to do with the drop-out problem. ;
In one community where Indian children are in the majority 95% of the first grade

chiildren are Indian and this declines to 117 of the 12th grade.

The number of days absence per year ranges, for Indian children in community A
and B, from double the rate to four times the rate of the non-Indian. There is little
question that teachers view the low achievement and failure rates as directly related
to the disproportionately high absence rates.

Reading tests for both communities indicate that Indian children begin the first
grade less able to begin the reading program than non-Indian children. Reading tests
given during the first grade indicate a range in percentile scores from the 78th to
the 5th percentile for Indian children with a median at the 2lst percentile. Non-
Indian children range from the 97th to the 45th percentile with a median at the 80th
percentile.

In 1960-61 Roger Karrigan, a teacher from a Washington public school district,
collected data which substantiates and enlarges upon the data whict we are gathering
at this time. At that time he found the following:

1. There was a disparity of 24 points in medial IQ scores of the Indian and
non-Indian children (84-108).

2. 1In 1960 over 50% of the Indian children were retained in the first grade
of community A.

3. The average daily attendance was 20 days less per year for Indian
children as compared to non-Indian children.

4. On tests administered to the 9th grade, verbal reasoning, numerical
ability, abstract reasoning, spatial relations, clerical speed, mechanical
reasoning and language usage, percentiles indicate that Indian children did

not score higher than non~Indian on any test and on only one test did Indian
girls score the same in percentile rank as non~-Indian girls (spatial relations).

5. On none of the scores did Indian boys score higher than Indian girls.

6. The scores of Indian boys in verbal reasoning, abstract reasoning, mechanical
reasoning and sentence-usage fell below the l5th percentile. Mechanical )

reasoning fell at the first percentile.
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iIn the first three grades of school 60% of the Indian children failed
one grade or more.

As the Indian child proceeds through schools he falls progressively further
behind. The mean grade equivalent difference between Indian and non-Indian
children at the 5th grade is .1 of a grade. Ry the 9th grade this has gone
to a difference of 2.7.%

One of the areas in which we are gathering data is the pre~-school and early school
social and readiness factors related to later school failure. During the summetr of
1964 a private agency conducted an integrated pre=-school (Indian children predominate;
Tndian N=18, total N=22) class in the school of community A. During this time we were
allowed to observe, record noftes and data and do extensive interviews with children and
the teacher. This material is most valuable when one views the normative data of later
school failure and depressed aptitude and intelligence scores. The teacher of the class
is a regular nursery school teacher in the city of Seattle and was able to compare her
usual classes during the year with the children in this nursery school. Additionally
she had four non-Indians in the class.

The following are summaries of her observation records and observations we made
on the scene.

1. The Indian children were deficient in listening skills, could not handle

group discussion and were deficient in language facility when compared to
non-Indian children.

Of the 18 Indian children, 17 had no experience with painting, dough play,
finger painting, or handling of these materials. The nursery school time

was spent learning the rudiments of these materials. The children were un-
familiar with crayons.

Approximately 3/4ths of the group of Indian children did not utilize any of
the books which were available, either before or after being read to by the

teacher.

The concept of a daily task was foreign to the children. The notion of each
child sharing in the passing of the daily cookies and juice was not understood.
By the end of the summer, 1/3 of the children did pass the cookies and juice
when asked, 1/3 volunteered to pass and 1/3 did nothing.

The concept of a group leader lining up for outdoor play and orderly procedures
for exit and entrance was foreign to the Indian children.

6. Eating habits of the Indian children were sporadic; set times for food seemed
to be unknown to the Indian child.

*Rarrigan, Roger, Unpublished M. Ed. thesis, University of Washington, 1961.
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10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

Many of the Indian children were closely related by marriage and blood and
the teacher was viewed as the outsider.

The Indian children had a strong sense of independence. They could dress,
toilet, wash and care for themselves. Playground activity and disputes
were settled by the children, usually without the teacher's intervention.

The children gave evidence of strong withdrawal when extensive speech patterns
were used by the teacher. The children used very simple phrases when they
spoke at all.

The idea of "clean-up time" was foreign and the children did not pick up
toys, boxes, blocks, etc. This caused the teacher some concern.

Transfer was apparently nil; activities taught and apparently "mastered"
were not sought out by the children on the following day. The teacher engaged
in much repetition and explication of identical activities.

The teacher's judgment and ours was that the children would experience
great difficulty in their beginning reading program.

The Indian children did not have a Mquestioning syndrome'.
There was a great deal of solitary play on the part of the Indian children.

The teacher's judgment and ours was off by at least one year on the ages of
the Indian children because of their smaller physique and size.

The children gave evidence of placing a great value on certain things (they
would not remove shoes for rhythms).

The Indian children had little "oyroup empathy' for non-Indian children.

There was little volunteerism in play or activities on the part of the
Indian children.

Many items in the room were completely foreign to the Indian child.

Some social habits, dunking the cookies, for instance, immediately set the
Indian child apart from the non-Indian child.

Group singing was foreign to the Indian children.

There was little of the initiating, organizing, and competitive attitude.

It is difficult to summarize the difference that existed between the Indian and

non-Indian children. By and large, one had to note the variance between the "things"

in the room and the relatively little acquaintance the Indian children had for these

things.

For example, an easel or clay was a completely foreign object to the Indian

children.
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There was little of what teachers are prone to call "cooperation' on the part
of the Indian children. On one occasion the teacner said to a child who had been

somewhat too strong-willed for her, '""You can go and come back when you are ready."

Of course, the child never came back. They have little background in following

directions or in the general concept of "a place for everything and everything in

its place'.

The lack of competitive drive is, on all counts, a strong element in this parti-
cular Indian subculture. Teachers learn early that if an Indian child connot answer

a question in class discussion, in many cases no other child will volunteer for fear

¥

of embarassing the first. The entire range of getting, driving, organizing and initiat-

ing activities are largely absent from the life of the Indian child before he comes to

school.

The alienation syndrome which is caused by the lack of communication between
the Indian culture and neighboring white culture, the failure of an industrial compet-

:ive society to make an impact on the segregated ghetto of Indian life, the residue

itiv

of discriminatory attitudes on the part of communities and agencies within these
communities, the total withdrawal of most Indian children in school, grade by grade,
is one that is predictable and reliable. This syndrome is reinforced by the number

of Indian males who abandon their families for long periods of time, causing a further

depression to occur.

The effects of a ghetto life, a culture which is different in many but not all

respects, the impact of a socio~economic depression and the lack of a coordinated

attack on these problems has caused much misery, disease and early death for these
unfortunate people. The choices in this situation are, to me, relatively clear. One

can continue to 4o what has been done and live with the situation as best we can = OF

a concentrated effort can be made to bring these Indians into the 20th Century. This

case study indicates the impossibility of maintaining both an open, free and competi~

tive society and any form of ghetto life which shuts people from the larger society.

LB gy
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The costs of this effort will be high; schools must begin early training of
children and mothers, radical measures must be taken to end the ghetto of the
reservation; teachers must be retrained and equal employment must be enforced. It
is almost axiomatic that the lack of effective political power mitigates against
the mounting of this necessary full-scale attack. What is required in this situation
is a desire to do those things which must be done for the sake of human beings who need

our help.
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ASSOCIATED PUBLIC SCHOOL SYSTEMS

EIGHTEENTH ANNUAL CONFERENCE / 1966

published by the associated publig school
systems, an affiliate of the institute of
administrative research, teachers college,

columbia university, new york city

the ambience of
poverty

In discussing the characteristics of the disadvantaged
child, we must remember that this particular child is a
human being, capuble of the varied human responses
which ultimately can be channeiled into the kind of pro-
ductivity necessary for the welfare of our country and
society. Too often, labels such as “disadvantaged,”
“eulturally deprived” and “underprivileged" distort the
fact that we are talking about human beings who are
usually capable of developing into productive citizens if
we have the attitudes, commitment and skills to make
this possible. One hears much about the need for people

—y B e e

Following an analysis of the social and psychological
characteristics of disadvantaged children, Eddie G. Pon-
der, also a research scientist at the Institute for Devalop-
mental Studies, suggests the implications of this informa-
tion for schools,

(23]




SR ETAET YR

VST B WER RS

In the lower socio-sconomic strata of the population to
develop positive self-concepts and yet, current terminel-
ogy tends to reinforce their negative self-concepts.

The social and economic characteristics of tha disad-
vantaged are specific. Most of the disadvantaged paople
live in deieriorating, aver-crowdad, noisy apariment
huildings. The araa in which they live usually has the
highest rate of economic dependency in the city. Because
our technological saciety has made greot advancaes, ond
because peopls in the lcwer economic strata do not havs
the skills nacessary to cope with the fechnolegical ad-
vances, these people are economicelly ot a disadvantage.
And, generalty, the adult populatian is i a low educa:
tional iavel. Moreover, this can be ralated £6 the prevalen:
family unempioyment which, in turn, Is related to the
frequency of family breakdown. Family breakdown In
this segment of the population usually results from the
inability of @ man to obtaln work by which he can ade-
quately support his family.

In ordar to keap the family economically intact, parents
must work for a longer period each day. They generally
have twe {obs that pay low wagses. The concept of the
sxtended Yamily is useful in discussing parents' long
working hours becauss grandfothers, grandmothers,
aunts, cousing or other adults are often neaded to super-
JIse during the porents’ absence. Child-neglect on the
part of the parenis In disadvantaged arsas is a rasuli
of the necessity for them 10 be oway from home lenger
In order to secure minimal wages,

While the disadvantaged areu vyields numbess of
“delinquent' children and young aduile, juvenils de-
lihquency is no? confined fo disudvuantaged aredus ar
lower-class neighborhoods. One has te consider condi-
tions In slum areas which produca or allow delinqueancy,
and keep in mind that it Is also rampant in some of the
most affivent arecs of the country. Yet the affiuence is
a facade which conceals the amaunt of delinquency pras-
ent in such areas; statistlcs do not show the actual number
of children and youth from affiuent areas involved in acts
of dalinquency. Acts often labeled delinquancy in tow-
income neighborhoady are fermed “childish pranks” in
the aituent areas.

What is usually condiderad apathy tewards school on
the part of both parents end childran In Jdisadvantaged
Greas must be examinad corefully, While it is truo that
apothy exists boiween parents and school (on the part
of both the schools and tha pcrents), one has to dis~
tingulsh between apathy towards school and apathy
towords aducation.

The disadvantaged are apathetic towards school ha-
caure school personnel in disadvantuged areas have not
built the kind of positive interpersonal valations and coi-
munication butween themselves and the ditadvantaged
community which facllitate positive atiitudes toward the
school as a helpful institution. Bectuse many of the
parents have Inferlor self-images, and becavse their
school experionces wore unsuctessful, they do not be-
llave the personnael of the schod! have any positiva feeling
or confidence in them or their childran. This, thes, tands
to allencte the school personnel from the communlty it

[24]
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should serve. On the other hand, parents of disacven-
taged childrer are not apathetic toward education. They
realize the nocessity of a good education, but they do not
seek proper guidance bacause they think that no one is
interested. The school has clso failed to offer guldance
and information to parents and their chiidren which
could mora realistically help thom in the assessment of
thelr potential ond the appropriate resources for its
development.

In discussing psychalogical phenomena, one must re-
member that present standardized fests used for testing
these children do not yield sufficient data on which to
generalize for most of the children. However, psychologi-
cal tasting is useful as one means of determining chil-
dreii's sirengths, weaknesses and levels of functioning
during a given test. Subsequent tests can be adminis-
tored to observe miovement both progressively and re-
miessively. Psychological testing and research findings
over the yoars have found the following gensral charac-
teristics of children living in disadvantaged areas, One
has to kesp in mind that these characteristics are not
limited to disadvantaged children and ore on a continuum
with respect to most chiidren:

1. Weal Percoptunl Foundations.

Children in disadvantaged areas dare deficient
in the percoptual modalities, both avditory and
visuel, Coming from large, noisy, crowded
apartmen!s cnd homaes, these chiidren seom to
develop thie skifll of “luning out" as well as the
inability (¢ visually discriminate. Children in
rural areas may sove similar problems because
of lack of sufficient sensory stimoli.

2. Pourly Deveioped Concopts.

Becouse they lack adecquate experiences in the
perespiual areas and In language develop-
meni, these children generally do not have con-
cepts commensurate with thelr ages and abili-
tivs. Sometimes thay can label o fow of the
individuat jtems which make uvp a concept
{uppies, turnips) but cannot label the concept
itsalf (frult, vegetable}. Thess bays and girls
appaur to hove problems with classification,
categarizatian and grouping.

2. lack of Yorbol haboels for Cominon Objects.

The language of disadvantaged chfldren is un.
derdeveloped, but this does not med thot dis-
cdvantaged children are incapable of develop-
ing full and adequate vocabulories. The low
sducotional level of the parents, and the child's
particulor social environment, do not facilitate
hix languags developiment, All children learn
languuge from people around them and more
specifically, from the mother, If the mother does
. not hava adeguate verbal fabels at her dis-
poal. of if she does not taks the time to supply
the Jabels o the child, the child's vocahulary
will not be developed to its fullest capacity by
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the time he enters school, Tho longuage modei,
thean, is of great importence for all children
since it is one primary source of developing
longuage.

It should ba understood, howavsr, that the
disadventagad child doas have atiequate lan-
guage relative fo his pardicuiar social miliew.
Unforunately, much of the language thay ho
utters and hears in his social environment doss
not communicate in the mainstream of our
soclaty. Mocecvar, the language that ho speaks
is nat in torms of school axpectancy, cammonly
celled “tchool languagal” He typically 'gpwka
at the lawest lavel of language {vuigar faval},
which often abstructs communication batveoan
the child ard the teacher. According j¢ mary
language arts specialists, lunguuage {or pur-
posas of classification Is delinsatst into four
levels. Lowest to highest, the levels ara: vidgar,
cotlogquial, Amarican stondard and fiterary, I
the teacher is to bulld on the languuge pos-
sossec by moxt disadvantaged childran, ho must
not only accept this lenguags, b the volgoar
loval, but undemtend it. This will Faciiitote
communication and help the children sngoge
{n other ways of spacking the longuage. Thee:
schoo! should net try to eradicats tha lenguage
with which the child entsrs the school situation,
byt rather, to sxtend or build upon the language
he poisessas.

Speach potterrs can akze couse frmagusant mise
understandings betwean toachwr and chitd,
Since this Iz ths age of graat mokilify of the
population, reachers veecl 1o be aware of the
rugional sprach poiterns with which their ehil-
dron come to school, The 1sacher, if ha ls awars
of thase patterns, can facilitate childron's lasvre
quage development by haiping thamw deveiep
other woys of using and manipulating the
language.

Short Attantion Span.

One har 1o consider the concept of the short
attantion span from twe poinis of view home
gnd instrectional, Oftén ehildran have thard
attention spans becovss they hove not buen
trained to complete a varlety of fasks in the
home befora they enter achoal. Paorldps an
oldov sibling has benn rasponzible for the cypsare
vision of the: children in the absensa of adulis
end therefore has not tratvad them to follow
through on cortoln tasks, Even when parents
are at home with their childran thay are too
concornee with tha basics of survival to aisign
jasks to thelr childron or hold tham responsible
for thelr complation. As @ rosult, the child
develops his awn independence according to
his dosire to complete the task assignod, When
thasa chitdeon enter the school shuation, thay
are not ready for tasks which do not p ~mit
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them $o stap whan they see fit, Therefore, the
toacher zheuld he aware of the child’s home
conditions ia order 1o develop his attentional
and attending skills in the schicol situation. The
raccher may naod to prepare for the child a va-
risty of shorttorm activities in which the child
can be succassfo! and systematically increase
not anly the fovel of diffculty hiut the Hme-span.

Tao aften, however, the short atlention span
disadvariaged children have is due to the
meaningless  instructonal  program  offerad
tham, The level of instruction ond the selaction
of muteriols ore eithor too difficult or teo easy,
and what is often termed “short attertion span'
is pure Goredom on the past of the child, Much
of the short-aHention-span problem could be
sasolved 3f the teocher provided more appro-
arlate moterduls and aclivities during the schoot
deyy,

Poue or Naon-Reedors,

A mohlam that invailubly arises whan one dia-
cusics e disudvaniaged child is that of read.
ing. Por excoople, tha Greut Cities Schoot dm-
provement Peogras:, subsidized in part by the
Yard Faundsiivn, found Lt reading was the
wajor profilem {eced by dissdvaniaged chil-
dren. Hawavar, Jor many of the children, read-
ing shouid not have baan the first concern, byt
rathr those prewseuislie skills retoted Yo reud-
ing. Strasgthening and shaping preretulsiie
vegding shills could ullimately make reading
possibla for the childean,

Mauper Buckgrounds of Information,

In terme of standardized tusting, many of the
childron may evidunce meager backgrounds of
information, Frequenty, i the test quostions
ware eomiunioaidn fo the child, the answers
raauicod would probuisly he obtalned. Thuse
ehitdeon heove woeh Informatlon af thelr dis.
posal, and feating ie only one woy of finding
aut the particular informuiion that they possass.
Whaon one purives other ways-—obrsrvation of
and interaction with the shildw-of flnding cut
what childion know, ona usually guts a mewe
posliive plcture,

Poar Self-lmoge.

A chitd of lawer-class status, and frequently of
u ractal ar othinic minority, tends to havae a low
seléimage. it ix vary foportant that the school
lock for & variety of ways to help the child
davalop @ positiva seif-image. The schaol must
pravide =n environment and motardals which
facilltate e child’s fenling of confidence and
compatence. A posltive salf-imags becomes of
eruclal tmportance ¥ wa are to devslop the
chiid's cegniiive and soctal skills.



Compensatory educaiion for disadvontagad chiidren
will be necessary, not enly of the pia-schosl isval but
through the twelfth grade, if the schacis are o succead
in educating all disadventaged children fo their optimal
capacity. To accomplish this, the fellewing considerda.
tions are necessary:

1. A variety of manipulaiive and concrete aids
in the Instructional program,

2. Compemsation for. deficiencies an the part of
the students in the critical oreas of auditory
and visual perception, longuage, concept-
formation ond seif-image. ”

New approaches in the developmant of lan-
guage facility thraugh the expetienticl or real
appreach. Tha siructured appreach to lan-
guage for the ditadvantaged, such as using
selected methads of learning a secsnd lan-
guage {audio-lingual approach), saams 10
offer promise.

More adequate intellignnce rests 1o help deter-
ming the potential of the children,

_ Involvement of the community-at-large a3 in-
dividuals, greups and agencies in the educa-
ticn of these children.

Fiaxible programming in the schocls with dif-
ferent adminhtvotive ond instructional styles
such vs team-teaching, upgraded plans, mul-
tipis-age grouping, largs blocks cof fime
instrwetion  {core-curricuium), individualized
instruction, etc.

Assignmerit of more special personnel sch as
school psychologisis, soclal workers and
guldance counsslors fo assisy principaly ond
seachers with battar understanding and more
counseling of disadvantaged children.

Encouragamant of book publishers 1o devalop
materials which dapict minority groups i @
more favoralile light and as & per? of the
muinstream of Americon history and sociary.

Provition of sgo modals for disadvaniuged
childran and sspecially racial minority gioups
in arder ta incromss thelr motivation dor devel-
opiing into praducrive selves.

Ceopaation with colleges and uriversities i
developing both in-secvice and pre-sarvice
programs for teachers assigned and trairing
for assignment ia schools in disadvontagerd
Ty TR

Training of alb jeachers, Kindergartan shrough
twelfth grade, in the fleld of reading. Thiz wiil
facliitate the continuaus growth in reading on
the part of disadvantaged children.

Encouragement of philanthropic arganizations,
business, industry and othar Individuals and
groups to provide scholarships for desarving,
needy and promising studants whao should
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continue their education both into and beyond
high school.

13. Cooperation with communily agencies. Many

of the problems of disadvantcged children are
fiot school-centered. Greater help must bo
givan fo the schools by such agencies as
Family Sarvice, Heaith and Walfare Agencies,
and Guidance Clinics. ‘In addition, there
should be greater coordination and mobitiza-
tior of community resources. .




We would like to enlist your aid so that we may develop our Extra-Mural Training
Program to best serve the needs of educators and researchers working in the area
As a participant in the AERA Presession conducted by
IDS from February 11-15, your responses to the following items will be extremely

of the disadvantaged child.

helpful.
1. Below you will find a list of items included in the Presession. Please rate
each of the items in terms of its helpfulness to you by using the numbers
0 through 4, according to the scale below. If you missed an item for any
reason, place an A for absent in the space provided.
SCALE
(4) Especially helpful
(3) Very helpful
(2) Moderately helpful
(1) Slightly helpful
(0) ©Not helpful
(A) Absent
Items
a) Research Design of the I.D.S. Longitudinal Enrichment Program - Dr. Leo S.
Goldstein
b) Pupil Abilities Inventories - Mr. Allan Coller
c) Assessment and Instruction: Removing the Gap - Dr. Lassar Gotkin
d) Classroom Observation Scales - Dr. Harold Wilensky
e) Perceptual Development - Dr. Cynthia Deutsch
f) Film - Alphabet Board
g) Cocktails and Dinner
h) Language Development - Dr. Vera John

i)
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ASSESSMENT SHEET

AERA Presession
on
Strategies of Research and Programs for
Disadvantaged Children

Martin Deutsch, Ph.D.

The American Indians and Deprivation - Dr. Vernon Haubrich

Rating
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i)

k)

1)

P)

q)

Studies of Socialization and Social Behavior in Early Childhood - I
Dr. Susan Millman
Mr. Bert Brown

The Reading Prognosis Test, I.D.S. Reading Program - Mrs. Jacqueline
Stuchin

Underdeveloped Potentials of Disadvantaged Children: Special Emphasis on
Southern Appalachian Children - Dr. Perley Ayer

Race and Social Class as Related to Language Development - Dr. Martin
Whiteman

Studies of Socialization and Social Behavior in Early Childhood - II
Mrs. Abigail Sher
Mr. Richard Coleman

Summary - Martin Deutsch

Prediction of Achievement Behavior, Sex Differences and Expectancy of
Reinforcement - Dr. Virginia Crandall

The IDS Enrichment Program - Overview - Miss Edwina Meyers; The Program =
Enrichment Supervisory Staff, Mrs Laura Schneider, Mrs. Fay Fondiller,
Mrs. Sandra Bangsgaard, Mrs. Joan Ehren, Mr. James Reed

Please indicate the major reason(s) for your attendance at the Presession.

Did the Presession meet with your expectations?

Yes

No
Please explain.

What would you have liked included in this Presession?

What would you have liked deleted from the Presession?

What suggestions would you make to improve this type of Presession?

POSITION
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SUMMARY AND COMMENTS OF THE 1967 PRESESSIONS

PROGRAM DIRECTOR

g The Second Annual Presessions were both bigger and better than the First.
The presession concept appears to be a highly useful one for upgrading the
competence of educational reserarchers. The experience of the 1967 Presessions
suggests the following characteristics are necessary for a successful course:
intensive, structured, methodological training by highly competent instructors.
Further experience with presessions will be necessary to further identify the
determinants of success in such training. On the basis of the first two years
of experience one can rule out class size (up to 75) and high selectivity of
participants as important considerations.

Physicalllocations for the presessions continue to be a problem. While a
successful preseséion can be conducted at a hotel, the typical hotel is simply
not optimal for classroom instruction. The isolated resort appeared to work out
quite well in the single trial at such a location. Further exploration of physical
arrangements will be necessary.

While the training provided in a presession is much less expensive than the
typical university course or institute, it is still expensive. The cost of
instructors' time has been reduced to a near minimum. Thus economy in this direction
can be gained only by increasing the degree of "packaged" instruction. Continued

experience with a given presession course should lead to the development of a base

for such instructional packages.
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The travel and per diem costs, borne in 1967 by the individual participants, &Tkj
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were approximately double the instructional and administrative costs. These costs

] could be reduced by conducting the courses at locations to which the participants
could commute. While such a distribution would stretch the notion of "oresessions"”,
the success of the concept suggests that some form of expansion of the concept is'
inevitable. The 1967 Presessions further demonstrate that the full development of

presession-type training for educational researchers has only begun.

Richard E. Schultz, Director




